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consumer confidence... 
between the consumer and the Gas Board resides in the gas meter 


U.G.I. associated companies have 150 years’ experience. 


U.G.I. meters are protected in the parts liable to corrosion by patented devices 
based upon their long experience. 


U.G.I. meters are precise engineering instruments guaranteed to withstand rough 
usage and maintain their accuracy over a long meter life. 


The illustration shows the U.G.I. Hotel Meter, one of a series of U.G.I. meters for 
every domestic, commercial or industrial application. 
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10 Tons of grain up to the third floor in 14 minutes! 


This T. & T. Super Duty Sack Elevator feeds well into the building at any point on any floo: being 
adjustable for height and readily traversed sideways as required ; it was specially built for ‘ ‘essrs 
C. B. Lowe (1920) Ltd., Sheepy Mills, Nr. Atherstone, and Mr. Vero, the Managing Direct »r, has 
expressed his great satisfaction with it. 


















The specially modified machine sh »wn is 
an extension of what is still the finest 
range of standard Sack Loaders, available 
from stock or quick delivery in a range 
as follows :— 




















Straight Bcom Models from 5—8-ft, up 
to €—16-ft. adjustable discharge height, 





Hinged Boom Medels available in 
standard range from 12-ft. to 24-ft, 
maximum discharge height with both 
bocms fully adjustable, larger sizes 
specially quoted on request. 






















SEE US ON STAND G.I5 
at the 
Mechanical Handling Exhibition 


wae wen mpi 


SAVE TIME—SAVE MONEY — SAVE LABOUR WITH S 
% Write for leaflet G.j. or ask for a technical representative to call and discuss your handling requirements without obligation. > 
T. & T. WORKS LTD, BILLESDON, LEICESTER SY fe 


Telephone : Billesdon 26! Telegrams: ‘‘ Conveyor” Leicester 
Lendon Office: 39 Windsor House, 46 Victoria St., S.W.1. 








Tel: ABBey 6085. 






(All correspondence to Head Office at Billesdon) 
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HIGH PRESSURE 
GAS SERVICE 
REGULATOR 































This regulator is mass produced in 
a number of different types to suit 
individual requirements utilising 
generally the same main components. 


The regulator is primarily used for 
controlling the gas supply from high 
pressure mains to domestic premises, 
and is usually fitted with an internal 
valve safe-guarding the meter. 


The ‘R’ Type can be supplied to suit 
inlet pressures up to 100 p.s.i. 

The ‘BR’ Type is suitable for inlet 
pressures up to 150 p.s.i. 


The ‘BR’ Type can be supplied where 
the inlet alternates between high 
and low pressure. 


FULL DETAILS ARE GIVEN IN OUR 
PUBLICATION G/81. 


THE BRYAN DONKIN CO. LTD. 


Chesterfield Tele :— 3153. London Tele :— ABBEY 1096. 
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INEXPENSIVE 


RADIANT CONVECTOR 


Specially designed for 
heating. 


rapid 


Advanced type heat exchanger gives 
exceptional convection within a few 
minutes of lighting. 


Efficiency of over 60%, rather more 
than half the output being in the 
form of radiation. 


Approved dress guard designed as 
integral part and covers both radiants 
and convector grille. 


Easily removed outer casing — held 
in place by two screws only—simpli- 
fies fixing and maintenance. 


Completely silent in operation and 
lit by flash tube. 


Full-on gas 
15,000 B.T.U. 


Finished in Old Silver, Bronze or 
Gold; cream finish to grilles and 
chromium plated trims. 


rate when_ heated, 


List price £15.9.9 tax paid. 


MAIN LIMITED LONDON AND FALKIRK _ |Motethename-made by RRNhy 
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Gas Journal 


Coal and its complete gasification 


is a topic many in the gas industry are talking 

and thinking about at the present time. Perhaps 
some are inclined to look upon the new processes now 
being exploited as the solution of all the industry’s 
difficulties in the making of a really cheap gas. It is 
certainly tempting to visualise the production of vast 
volumes of town gas from cheap, low-grade coals with- 
out the necessity of disposing of the correspondingly 
large quantities of coke. 

Total gasification is by no means a new conception 
for the production of low calorific value gas for indus- 
trial heating purposes, and producer gas from a variety 
of solid fuels and of varying heating value is well 
known. Although work on the production of a gas of 
higher calorific value has been going on for some 50 
years, total gasification applied directly to base load 
town gas production has only lately received so much 
notice, both because of the high price of coal delivered 
to gasworks and the increasing scarcity of good gas- 
making coal for conventional carbonising plants. The 
development of gas production from oil and oil pro- 
ducts has also given emphasis to the need to look for 
means of cheapening the gas-making process from our 
own indigenous coals. 

In a paper we are publishing this week by Dr. 
E. A. C. Chamberlain, Chief Scientist of the Scottish 
Division of the National Coal Board, on ‘Coals for 
complete gasification’ some of the points connected 
with the choice of coal and the development of these 
processes in Britain are discussed. Though it might be 
supposed from the title of the paper that it dealt 


Tie gas manufacture by complete gasification 


entirely with the choice of available coals and their suit- . 


ability for modern total gasification plants, its scope is 
in fact wider and some of the more important processes 
are referred to. 

Dr. Chamberlain, however, seems surprised at the 
greatly increased interest in these new methods of gasi- 
fication, since it implies a change of policy from the 
industry’s traditional rdle as a supplier of two fuels, 
coke and gas. We feel that this particular point should 
receive very careful consideration and perhaps be 
related to particular parts of the country—especially 
that referred to in the paper. Superficially at any rate, 


it would appear that in the more urban areas, the 
emphasis on gas equipment, even at the risk of losing 
coke business, is at least a means of competing with oil. 
In other areas, the sale of solid smokeless fuels, either 
coke or some form of premium fuel, may be more easily 
maintained in the face of fierce competition, but it is 
our considered opinion that in gas for space heating 
lies the future of our industry, and that production must 
be unincumbered by the simultaneous production of a 
solid fuel, however suitable, however smokeless, and 
however cheap per useful therm it may be. 

Assuming then that gas production without solid fuel 
residue is the ultimate aim of our industry, Dr. 
Chamberlain proceeds to discuss the types of coal 
needed and shows that such coals for complete gasi- 
fication are to be found in Scotland. They should be 
non-friable, of high mechanical strength, have an ash 
of high fusing point; for high pressure processes they 
should be completely non-caking and non-agglutinat- 
ing, and for low pressure processes they should be only 
slightly swelling. 

The only high pressure plant in Britain is the Lurgi 
now under construction at Westfield in Fife, though 
there are several types of the low pressure plant, namely 
the Tully, the Power-Gas and the Gas Integrale plants, 
which have been built in Britain since nationalisation. 
Of these low pressure plants, Dr. Chamberlain refers 
particularly to the G.I. plant, built by the North Thames 
Board at Kensal Green. He points out that such plants 
do not work on a low-grade fuel. For one thing the 
sizing of the coal for both high and low pressure plants 
is most important, reduction in size of coal charged to 
the G.I. plant, for instance, causing a marked reduction 
in gas make. Experience in this direction in the work- 
ing of a Lurgi plant cannot necessarily be quite so com- 
plete since all the work done so far has been on a few 
hundred tons of British coal sent to Germany. 

There is information, however, that the importance 
of exact sizing for a Lurgi plant is not quite so great 
as was first thought. With the high pressure plant, too, 
a high ash content in the coal charged is not so 
important. 

From Dr. Chamberlain’s remarks it would seem that 
neither process is in fact capable of making really cheap 
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gas from deep mined coal. What then are the particular 
advantages to be gained from these processes? In the 
low pressure processes, the capital cost is lower and the 
plant can be built up in units, each independently 
operated, which tends to increase its flexibility, but as 
with the high pressure process the gas made must be up- 
graded in some way. With existing low pressure plants 
in this country, there is a local source of a high calorific 
value gas available and provision for carburetting has 
been made. A further advantage is that a type of coal 
other than strongly caking is used, which at least makes 
this latter coal more available for the metallurgical 
coking industry—which can use no other. In the high 
pressure plants, though cheap gas as such may not 
result, there are some very distinct advantages. These 
include cutting out freight charges by building near coal 
sources, production at high pressure, which enables gas 
to be distributed over a very wide area, and increased 
scope for the introduction of methods of remote control. 


Any real progress in the gasification of low gr: 
fuels will only come, Dr. Chamberlain points out, fr: 
the use of very small coal and coal-dust. Althou 
processes are being developed, none are as yet suital 2 
for making town gas without considerable upgradii 
Work carried out by Winkler, showed that a gas of abc 
50 to 60 B.t.u. per cu.ft. was possible, but lately ti : 
Koppers—Totzek process has been developed. Thou 
plants of this type have been built abroad, there seer 5 
little indication so far that they are likely to be bui t 
in Britain. Its introduction here would need a gre: 
pioneering effort similar to the decision to build tl 
Lurgi plant. 

We understand that stocks of small coal continue to 
mount and some such gas-making process may have to 
be introduced, though it seems that hydrogenation is 2 
more likely solution than gasification in a stream of 
oxygen, which is the basis of the Koppers-Totzek 
process. 


Advertising is like oxygen 


HE atmosphere of commerce today is such that it 

can no more live without advertising than the 

human beings who keep its mechanism running 

can exist without oxygen. Advertising is in fact a means 

of life, and no matter what one may make of that in 

terms of ethics and real values, failure to accept it and 

use it cuts off the lifeline, that tenuous but all-important 
link between he who sells and he who buys. 

The extent to which advertising is used must bear 
some relation to one’s success in selling. To sell at all 
one must advertise; to prosper one must advertise a lot; 
and if for some reason the sales tide is running against 
you, you must advertise a great deal more. The gas 
industry, for whom the tide of success could be on the 
turn, would be well advised to think long and hard about 
advertising and to be prepared to dig deep in its pockets. 
Of course, not even advertising can halt the encroaching 
sea of progress and change, but what it can do is to 
ensure that sails are set according to the prevailing wind 
and enable one to ride the storm. Perhaps we are getting 
out of our depth in these metaphorical waters. Let us 
return to terra firma and get down to cases. 

Sales of gas appliances in recent months have been 
good, so good in fact that they may have mislead many 
into thinking that if we can shift goods at this rate there 
cannot be much wrong; added to which is the acceptance 
of the belief that the rate of sales should be dictated by 
the ability of the board to fix the appliances—a curiously 
negative approach. What concerns us is not today but 
tomorrow. It is bad enough that fewer new estates being 
built have gas available (it has been estimated that only 
one-sixth of post-war council houses have gas), but at 
the same time we are losing, through demolition, the 
older homes which were almost always connected to the 
gas mains. Evidence suggests that we are losing the 
affection of the younger people who associate electricity 
with progress and who are very much alive to the funda- 
mental advantages of electricity in terms of ease of pur- 
chase (12,000 selling outlets for electricity against 1,200 


for gas), ease of installation and ease of operation. More- 
over, there is the safety angle. Can it be denied that in 
the minds of many people the immediate association of 
ideas connected with ‘ gas’ is likely to be unpleasant? 

All this is extremely serious, but it is certainly not 
hopeless. What is required is some hard thinking and 
rapid action on the advertising front, for that must 
constitute the main solution to our problem. The 
efforts of our engineers to produce cheaper gas will 
be in vain if by the time they achieve their object the 
industry has already started down the slippery slope; 
once one begins to slide it is extremely hard to arrest 
one’s descent, and even harder to climb back to the top. 

If the fact that we must reappraise gas advertising is 
accepted, the amount of expenditure required and the 
most rewarding media must be decided. In fact the 
Gas Council and area boards spend substantially more 
on advertising than their electrical counterparts, but the 
ratio between expenditure by electrical and gas 
appliance manufacturers is something like eight to one. 
Altogether the gas industry spends only half as much 
on advertising as electricity. Yet our need to impress 
the public is much greater. We have made no mention 
of oil, but readers of the Sunday papers and a variety 
of journals will have been able to draw their own con- 
clusions. True, we may pick up some ‘ reflected ’ central 
heating business resulting from the oil companies’ 


. efforts to sell the idea of central heating (in the same 


way that we have picked up washing machine and refri- 
gerator business), but this must not be confused with 
selling. 

A great deal of relevant information concerning the 
way in which the gas industry uses its advertising 
appropriation is contained in the script of the talkie- 
strip which the Gas Council’s Publicity Manager, Mr. 
R. J. Gregg, prepared for showing at the Sales and 
Service Conference at Harrogate. In some respects it 
is a pity that this material was packaged so enter- 
tainingly for there may have been a tendency for some 
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pe ple to accept it as ‘light relief,’ whereas in fact it 
wa’ an extremely serious and thought-provoking docu- 
met. We would recommend readers to study the text 
(w.hout the funny pictures) which was reproduced in 
ful. in the December, 1959, issue of ‘Gas SERVICE.’ It 
is quite clear from this and from other evidence that 
a great deal is known about where best to place adver- 
tisement. What concerns us is the nature of those 
advertisements. 

Gas advertising at the present time is of a high stan- 
dard, but it is conventional. In other words, the con- 
ception of gas which is being put over is the traditional 


Commentary 


Versatile salesmen 


OOD showrooms require good window displays. Bad 

showrooms need them even more. There is, there- 
fore, a strong case for encouraging showroom personnel 
to take a pride in their windows and to understand the 
principles of sound window dressing. 

It was no doubt the realisation of this fact which 
prompted Mr. G. Le B. Diamond, the Chairman of the 
West Midlands Gas Board, to present a silver rose bowl 
for which showroom staff in his area could compete. The 
annual window dressing competition is now a traditional 
part of sales activities in the area, and the presentation 
ceremony and reconstruction of the winning displays 
a feature of one of the meetings of the Board’s Sales and 
Service Association. The meeting held at Wolverhampton 
recently was typical of these gatherings and a _ goodly 
muster of members saw the bowl presented to the staff 
at Longton; Willenhall and Worcester were placed second 
and third respectively. The displays, based on a coke 
appliance theme, showed initiative and good workmanship. 


However, these were displays designed and produced 
within the limits of the small budget permitted by the 
organisers. Whether this activity, as opposed to window 
dressing using a central display supplied by the Board or 
appliance makers, is the true function of the competition, 
we do not know. Neither, it seems, do the organisers, for 
there was a clash of opinions at the meeting; no doubt the 
matter will be resolved by the next contest. 


The other traditional competition in the area is a public 
speaking contest in which finalists among the sales staff 
compete for the Parsons challenge cup, so named after its 
donor, Mr. W. J. Parsons. 


In this case the question arises, how important is public 
speaking to the salesman and saleswoman? To our mind 
the answer is that it is not important at all in the sense 
of climbing on a platform and delivering an oration. But, 
the marshalling of facts and presentation of them in a 
clear, convincing and pleasant manner is the very stuff of 
salesmanship, and in the perfection of this technique the 
competition plays a helpful réle. For the competitors it is 
valuable experience, although no doubt something of an 
ordeal, but the benefits are by no means limited to the 
active participants. The audience, too, profits by studying 
the efforts of colleagues putting over material which is 
generally familiar but which is sometimes shown up in a 
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one, dressed up in fashionable, eye-catching layouts. 
This, we suggest, will not meet the industry’s present 
and future needs. What is needed is extensive moti- 
vational research to discover how the brand image of 
gas can be changed in order to make it more acceptable 
to present-day buyers. (Look what has been done for 
paraffin!) This would necessitate investment on a very 
extensive scale, first to find the means of getting the 
public’s conception of gas right, and then to advertise 
on a scale which would narrow the gap in advertising 
expenditure between gas and its competitors. To our 
mind this is the industry’s prime requirement. 


on the News 


new light simply because, for once, the salesmen are on 
the receiving end. 


We have listened to this contest two or three times now 
and are convinced that it is a worthwhile exercise. Of 
course, it is peculiarly suited to salesmen who live (they 
say) by the force of their personality and their use of words. 
Engineers are rather different, but let us not forget that 
on occasion they, too, speak in public, notably at LG.E. 
Section and Junior meetings. As representatives of those 
who try and record their words for posterity, we cannot 
resist expressing the wish that speech training became a 
little more widely adopted in the gas industry! 


News of the slagging gasifier 


E have heard little recently of any developments in 

research on the slagging gasifier type of gas-making 
plant, so it was of particular interest when we received 
news of work being carried out on this type of plant by 
the gasifier division of Constructors John Brown Ltd., for 
the Ministry of Power. 

A problem which has caused a good deal of difficulty 
in the past appears to have been the design of the tuyéres 
for the introduction of oxygen and steam to the gasifier, 
and the continuous evacuation of molten slag under 
pressure. 

In a news item on p. 247 an indication is given of how 
the slag problem is being overcome and how it is ‘lock- 
hoppered ’ away from the pressure zone of the gasifier after 
quenching. Other problems facing the designers and 
research workers on this project have been to have suffi- 
cient mineral matter in the coal to allow enough slag to 
be made and withdrawn continuously without interfering 
with the level of the producer burden, and also to avoid 
the loss of heat from the reaction zone by the withdrawing 
of slag at the necessarily high temperatures. Though no 
reference is actually made to these particular points, it 
must be presumed that progress has been made in both 
these directions. 

For experimental purposes coke is being gasified with 
the production of synthesis gas, but developments are 
likely by which run-of-mine coal will take the place of the 
coke with the production of a gas of a high enough calorific 
value for use as town gas, and the operating pressure will 
be raised from 8 atmospheres as at present to 31 atmo- 
spheres. If successful the problem of effluent disposal 
facing plants of the Lurgi type should be solved. 
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LIQUID METHANE SHIPMENT- 
TECHNIQUE AND ECONOMICS 


By Dr. John J. McMullen, 


B.S., M.S., 


PRESIDENT, HUDSON ENGINEERING COMPANY, NEW JERSEY. 


INCE 1945, we have seen the conventional oil tanker 

increase, not only in number but also in size, until at 
the present time tankers of 100,000 tons dead weight or 
more are being constructed for the transportation of oil. 
One of the interesting points in this tremendous accelera- 
tion in the field of marine transportation has been the fact 
that it has been proved cheaper to move the oil in large 
Ocean-going ships than by any other means. 

It is, therefore, interesting to contemplate what will 
happen during the next decade in marine transportation. 
There will be, unquestionably, an ever-increasing demand 
for the utilisation of large ocean-going tankers, but at the 
same time, a great increase will take place in the transport 
of gases by ship. 

It can be visualised that, within the next ten years, we 
shall see, either under construction or actually in operation, 
some 50 ocean-going gas carriers. The commencement of 
this stage of development has already started, and at the 
present time, there are ships carrying all forms of gases 
including liquid methane, propane, and butane. These 
initial developments have been inspired and instigated by 
the demand for lower-cost energy in one form or another. 


A drawing of the s.s. Methane 


; Pioneer. 
Alumidum 2 STEEL TANKs 


wWiTH are: Length 338 ft., breadth 


12 Tick ‘Balsa Lining. 


With a speed of 9 knots, its 


Its basic dimensions 


50 ft., design draft 15 ft. 6 in. for sale. This 


In reviewing the possible sources for gas, the world can 
be divided into five general areas: (1) North America, 
(2) South America, (3) Middle East, (4) North Africa, and 
(5) European Continent. At the present time, these areas, 
excluding the Soviet bloc, represent the known sources of 
gas in one form or another. 

In the United States, there is no question but that the use 
and potential of gas has only begun to be felt, in spite of 
the fact that during 1959 the amount of energy obtained 
from natural gas exceeded that of heating-oils for the first 
time. It is apparent that, once the existing pipe-lines in the 
United States reach peak capacity on a summer-demand 
basis and the use of gas continues to increase, it is possible 
that a portion of the required increase can be carried by 
sea, in ships and/or barges. The volumetric ratio of gas 
to liquid for methane is 630. Ethylene and propane ratios 
are slightly less, being 485 and 316 respectively. It is for 
this reason that, in the United States, increasing considera- 
tion is being given to liquefaction of natural gas and stor- 
age in the liquid state. This tends to make the transport 
by sea more attractive. 

The gas situation in South America, and particularly in 
Venezuela, is the opposite of that in 
the United States. In Venezuela, the 
present known gas reserves are in con- 
nection with oil wells and, where the 
gas is not reinjected for pressure pur- 
poses, it is flared off. In 1958, 
56.33% or 627,019 mill. cu.ft. of 
Venezuelan gas was in fact flared. 
The utilisation of Venezuelan gas in- 
creased from 35.55% in 1957 to 
43.67% in 1958. Of the latter, 8.48% 
was burnt as fuel; 3.99% was sold for 
use in Venezuela; 29.55% was re- 
injected; and 1.65%, was processed for 
natural gasoline. 

One of the great advantages of 
Venezuela is the proximity of the gas 
to the sea and the possibility of mini- 
mum pipe-lines and transportation 
costs overland. 

Coming to the Middle East, practi- 
cally all of the known gas will be a 
by-product from the oil wells pre- 
sently under exploration and _ pro- 
duction. Saudi Arabia has, at the 
present time, approximately 60,000 
mill. cu.ft. per year of gas available 
amount apparently 
represents approximately 34% of total 
gas production which is being flared 


propulsion is diesel. off. 


One of the areas which appears to 
be the most likely and available for 
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development of gas is northern Africa. 
At the present time, there are vast 
known gas reserves and it is quite 
likely that, owing to the proximity of 
continental Europe and Great Britain, 
the first great movement of gas may 
be from northern Africa. Here, 
however, the problem seems to be that 
the gas reserves are remote from the 
sea and will require extensive and ex- 
pensive pipe-lines for movement to 
sea ports. However, pipe-lines are 
already under construction from Hassi 
R’Mel to Algiers and Oran. 


The three areas other than the 
United States which are most avail- 
able for development of natural gas 
are the United Kingdom, Northern 
Europe, and Japan, and they will re- 
present the largest users of gas in one 
form or another. These basic con- 
siderations tend to indicate that, 
as previously mentioned, the factors of 
transporting these gases by sea will 
certainly develop tremendously during the next decade. 
Since the United Kingdom and Japan are highly indus- 
trialised and populated insular countries, it is apparent that 
importation of the gas will have to be by the sea. 

One of the most striking properties of gas, particularly 
methane, is that the relative volume of liquid (at boiling 
point) to gas (at 70°F) is very great, or 630 in the case of 
methane. This is what makes liquefaction very attractive. 
However, the liquefied gas is still very light or about 26 
lb. per cu.ft. for methane compared to 64 Ib. per cu.ft. for 
sea-water or 61.5 lb. per cu.ft. bunker ‘C’ oil. This makes 
the size of storage vessels or ships relatively large when 
compared to the storage vessels or ships for other liquids. 

Liquefaction of gas can be accomplished with the aid 
of pressure, the higher the pressure, the higher the boiling 
point. For example, normal butane can be liquefied at 
100°F if the pressure is raised to 37 p.s.i.g. and propane can 
be liquefied at 100°F if a pressure of 175 p.s.i.g. is em- 
ployed. However, no matter how high a pressure is 
exerted on it, methane cannot be kept in a liquid state if 
its temperature exceeds —116°F or 148° of frost. There- 
fore, it may be seen, that if methane is to be stored under 
great pressure and a low temperature of —116°F, the 
resultant mechanical and refrigeration problems are far 
greater than if the methane is stored at atmospheric pres- 
sure and —259°F. In the case of the other hydrocarbon 
gases such as propane and butane the temperatures are 
relatively not far from ambient, so that storage is normally 
under pressure with only slight refrigeration necessary. 


Non-toxicity of natural gas 


One of the very great advantages of methane as a 
domestic fuel as compared to propane, butane or manu- 
factured gas is that it is lighter than air, allowing it to rise 
in the atmosphere and reduce explosive dangers. Natural 
gas is also non-toxic as compared to manufactured gas, 
making loss of life possible only by suffocation. 

The containment of a liquefied gas such as methane 
requires great skill on the part of the designing engineer 
and the fabricator, in that the materials employed and 
methods of construction are concerned with an extremely 
cold liquid which, if released, would become a highly 
dangerous inflammable gas. 
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The Crecca liquid methane tanker 


design proposal. Basic dimensions: 
Length 523 ft., breadth 68 ft., draft 
27 ft. 2 in. 


Many materials, including all metals, show an increase 
in strength properties such as hardness, fatigue limit and 
elastic limit as temperature is decreased. However, certain 
metals, particularly most steels—carbon and low-alloy— 
chromium, tungsten, molybdenum, vanadium, etc. (some 
of which are quite hard and brittle in commercially pure 
form) crystallise in a body-centred cubic lattice structure. 
This means that, by the recommended Charpy impact test, 
within a rather narrow temperature range these materials 
change from being ductile or ‘ tough’ to being very brittle 
at lower temperature. 

In the containment of any cold liquid, particularly in a 
ship where vibration and hydrodynamic shocks are present, 
it is essential that the material remains ductile. 


Single-phase metals 


A group of metals which does not change in ductility or 
toughness as temperature is decreased are those single- 
phase metals that crystallise in a face-centred cubic lattice 
structure. Metals which fall in this category are copper, 
silver-brazing metal, cupro-nickel alloy, aluminium and 
certain of its alloys, gold, nickel, lead, platinum, and the 
austenitic and stainless steels. Of the latter, a recent 
publication has indicated that for low temperature use 
24% nickel steel be used down to —75°F, 34% nickel steel 
to —155°F, 9% nickel steel down to —320°F and 304 types 
and 304L stainless steel down to —452F°. It is recom- 
mended that, although almost any of the United States 
5000 series of aluminium alloys can be used, the toughest, 
5456 aluminium, would probably be the best for low- 
temperature use. 

Naturally, once a particular metal were selected for the 
containment vessel and associated piping, very meticulous 
design, fabrication procedures, inspection, and testing 
would be required. 

Of course, in the case of the other hydrocarbon gases, 
liquefaction is not necessarily the only way of containment. 
Pressurisation is also possible, and the metallurgical 
properties of a metal vessel are then less influenced by low 
temperature than by ordinary mechanical requirements. 

There are many systems available in the liquefaction of 
gas. Original development in the field was started many 
years ago-in the liquefaction of air by Linde who utilised 


From the 32nd Thomas Lowe Gray Lecture to the Institution of Mechanical Engineers. 
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the Joule-Thompson effect whereby gas is compressed, 
precooled and expanded to the temperature at which it is 
liquefied. 


An expansion system developing external work was 
developed by Armongood and Claude, in which an ex- 
pansion engine such as a turbine is employed to further 
cool the gas before final expansion to liquid. The work 
accomplished by the engine can be employed in the system. 

A third practical system for liquefaction is the cascade 
process such as that used in the Cleveland L.S.R. plant. 
It normally consists of two or three closed expansion 
cycles in series operation at different temperature levels. 
Different refrigerants are employed with successively 
lower boiling points with the cooling effect being obtained 
by expansion of the higher boiling fluids successively 
liquifying compressed fluid in the next stages. 


Key to selection 


With previous experience gained in the liquefaction of 
other gases and that gained in the successful liquefaction of 
methane in the Cleveland L.S.R. plant, there is no doubt 
that this operation would present no unusual problems. 
Before any liquefaction system were selected, a review of 
existing systems, including that proposed by Crecca, should 
be undertaken. Operating cost, and capital investment 
and return would provide the key to the system selected 
and extent of refinement to be employed for any given 
plant efficiency factor. 


To illustrate the rapidity with which ship design is ad- 
vancing I will start with a proposal which was prepared in 
the United States of America. The standard tanker in the 
United States is still the T-2 as built during World War II. 
However, this type of tanker has generally reached the age 
which requires major overhauls and costly repairs. For 
this reason, many of these ships are rebuilt using the after- 
body, the engine plant, and foreship only. Therefore, it 
is understandable that this type of existing ship was chosen 
for the conversion to a combined natural gas-oil carrier. 
There were three possible choices for liquid methane 
carriers. First, a converted dry cargo ship; second, a con- 
verted tanker; and third, a newly constructed special-type 
tanker. The decision was made in favour of the existing 
T-2 tanker. It is well known that a ship constructed for 
a specific use is usually cheaper in the long run than a con- 
verted vessel. However, with respect to lack of experience 
in the transportation of liquid gases, the capital risk in a 
conversion was evaluated as reduced to a minimum. 


In this conversion, which was carried out only on paper 
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Natalie O. Warren, a s 
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draft 24 ft. 6 in. Its speed is 14 kx 


GS 


by J. D. Crecca, special tanks were housed in rooms made 
out of the eight centre and two smaller forward cargo 
tanks. The overall carrying capacity amounted to 147,200 
cu.ft. of liquid methane at —258°F and atmospheric pres- 
sure. A new double bottom in the base of the old cargo 
tanks and installed below the new methane tanks provided, 
together with the original wing tanks, space for 9,620 tons 
of oil cargo. The estimated price for this limited con- 
version during 1955 was $3.6 mill. 

Basically the same idea was used in the conversion of the 
Methane Pioneer which is the first of its type and is 
presently being operated on an experimental basis. 

Although due credit must be given to the foresight and 
fortitude of the developers of the present experimental 
liquid methane ship and its auxiliary shore-side facilities 
which have been based primarily on the experience gained 
in the Morreson liquefaction and transport barges con- 
structed in 1954, it is apparent that technological and 
developmental advances have already superseded their 
work. For example, the use of balsa wood insulation in 
the storage tanks may limit the insulation life to eight years 
and the method of ship construction is dependent on the 
desires of the regulatory bodies. At present, more advanced 
tank and insulation design are being developed locally 
here, in the United States of America and elsewhere. 

Rapid developments have been made in the transport 
of l.p.g. by water, both inland and overseas. L.p.g., or 
liquid petroleum gas, is a hydrocarbon mixture either in 
liquid or gaseous form. The main components are pro- 
pane, butane, propylene, iso-butane, butylene or mixture 
thereof in any ratio or with air. It is used throughout the 
United States of America for various industrial and 
domestic gas applications. 

Total sales of l.p.g. in liquid form during 1958 amounted 
to 7,590 mill. gal., equivalent to an increase of 9.4% 
from the level one year earlier. Domestic and commercial 
use of 3,530 mill. gal., represented 4.60% of the 1958 total, 
and were 15.2% higher than in 1957. 


Largest I.p.g carrier 


The largest l.p.g. carrier in service is the Esso Puerto 
Rico, ordered from Cantieri Riuniti dell’Adriatico, speci- 
ally designed by the technical staff of the Esso Shipping 
Company as a combination liquefied petroleum gas bulk- 
oil carrier. The space available for bulk oil is 1,186 mill. 
sq.ft. and the 58 cylindrical liquefied petroleum gas tanks 
have a total l.p.g. capacity of 450,100 cu.ft. The tanks and 
attendant systems are designed for an I.p.g. pressure of 
150 p.s.i. and the loading and unloading system consists of 
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The motor tanker Langenberg. Length 311 ft., breadth 41 ft., draft 14 ft. 9 in., speed 13 knots. 


two identical groups installed in separate pump-rooms. 
Each consists of two turbine-driven liquefied gas handling 
centrifugal pumps and all other auxiliaries. All pumps 
are steam-driven. The unloading is performed by ‘ over- 
pressurising’ the liquid in the cylinders and forcing the 
liquid through pipe-lines to the suction side of the liquefied 
gas handling pumps. 

Several controlled valves are installed for the isolation 
of the tanks. The valves can be operated from a number 
of central points in the case of emergency. One ventila- 
tion system is provided for collecting any vapour leaking 
from any place in the pipe or tank system. Cargo hand- 
ling for the oil is in agreement with normal practice. 


Unique gas tanks 


Another ship of particular interest, because of the unique 
form of the gas tanks, is the motor ship Agipas Terza built 
in Italy for the Societa Nazionale Azienda Metanodotti, 
Genoa, and constructed for the transport of I.p.g. Eighteen 
cylindrical hemispherically bottomed tanks are located in 
the hull of the vessel with the tops protruding above the 
main deck. The total capacity of the tanks is 61,069 cu.ft. 
and the normal service pressure is 256 p.s.i. 

Connections for gas and liquid lines for vaporisation 
and for safety and drain valves are arranged at the top 
of each tank. The gas and liquid line connections are 
again hydraulically operated from a central control sys- 
tem similar to the design of the Esso Puerto Rico. 

The Signe Tholstrup went one step further in the curva- 
ture of the tanks. It was built in Denmark, for a Dutch 
owner, using five spherical containers which could hold a 


The diesel tanker Cap Barbon, an 
Its length is 209 ft., 
breadth 32 ft., speed 10 knots. 


l.p.g. carrier. 


total of 275 tons of gas. A second shelter-decker with a 
carrying capacity of 445 tons of butane in five spherical 
containers is still under construction. The spherical con- 
tainers are of all-welded construction and are connected 
water-tight to the shelter-deck. 

A combination of cylindrical tanks is installed in the 
Natalie O. Warren. She represents one of the first-built 
ocean-going tankships designed to transport propane or 
other liquefied gases under extremely high pressure. She 
was converted from a Cl-A cargo-type ship for the Warren 
Petroleum Co. The ship’s cargo is carried in 68 special 
high-tensile steel tanks capable of withstanding pressures 
in excess of 250 p.s.i. Two outboard rows consisting of 
31 tanks, are below the top deck and are equipped with 
24-in. ‘necks’ or manholes which extend through the 
deck to make the necessary connections. The ship’s capa- 
city is some 33,000 barrels or 1,386 mill. gal. 

A complete ventilating system changes the air in all 
holds in 30 minutes. Six 500- to 800-gal. per minute tur- 
bine-driven centrifugal pumps discharge the cargo, and a 
1,300-h.p. turbine-driven centrifugal compressor forces 
the liquefied petroleum gas to the pumps. 

As one of the first vessels of this type ever built it is 
clear that extremely careful security measures were taken. 
A complete combustible gas-detector system also has been 
installed. It will sound an alarm if a gas-air mixture, any- 
where in the ship, reaches only 40% of the lower explo- 
sive limit. A complete carbon dioxide system, capable 
of instantly flooding any hold or the engine room has 
been installed, and the ship’s original smoke-detecting 
equipment has been reinstalled. These security measures 
can be considered today as standard on all similar ships. 
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At the same time as the Natalie O. Warren was built in 
1947, the Esso El Salvador was constructed for the 
South American service. 

From the examples given, it can be seen that the first 
step in the direction of the transportation of liquefied gas 
was taken very carefully and appears to be ‘ snowballing’ 
at the present time. 

One of the most important costs in any evaluation of 
long-distance natural-gas transport is the price which must 
be paid for the gas at its source. Representative figures 
are given here for natural gas well-head prices in the 
United States of America which is by far the world’s 
greatest consumer of natural gas, the industry being de- 
veloped to the point where about 27% of all energy 
used is natural gas (exceeding electricity which accounts 
for about 23% of all energy used). 

Most contracts by pipe-lines with gas producers are on 
a 20-year, or longer, period, escalation basis, and are sub- 
ject to review by the Federal Power Commission. Price 
of gas is normally presented as cents per 1,000 cu.ft. 
Because of the many factors involved, ‘the’ well-head 
price of gas does not really exist owing to five basic 
factors: (1) Date of contract, (2) distance from consumer 
market, (3) volume of reserves committed, (4) term of the 
contract and (5) quality of the gas. 

1. As an indication of gas contract price escalation, cur- 
rent ‘average’ gas prices in the United States Gulf Coast 
area are generally equal to 12.43 cents + .2833, where t 
is the time period measured in quarter-years from the first 
quarter of 1953 as zero, but they may vary from a mini- 
mum of —6 cents to a maximum of +4.5 cents from this 
figure. Naturally the number of contracts within a given 
price range provide more indication of average current 
price for a given area than the total range of prices. 

2. Distance from consumer markets plays an important 
part in the price at well-head, since transportation costs 
must be added for the price at the distribution centre. 
In 1957 it was assumed that it cost 1.25 cents per 1,000 
cu.ft. to transport gas 100 miles, but this is only a repre- 
sentative average which varies with the type of terrain 
over which the pipe-line is run. 

3. Volume of gas committed varies directly with the 
price, or the greater the volume of gas contracted for, the 
higher the price. For example, for one area of the United 
States the representative figures shown in Table 1 were 
applicable. 


TABLE 1. 


Average volume per contract, 
mill. cu. ft. 


Cents per 1,000 cu. ft. 
(15-025 p.s.i.a.) 


10°5 
17°5 
18-7 





54,000 
55,000 
111,000 
22-0 138,000 
23°8 272,000 


a 


This works both ways in that the purchaser will be 
willing to pay a higher price if he can be assured of a 
large supply, but from the supplier’s point of view, he 
will limit the amount of gas to be committed if he feels 
the price is too low. 

4. The duration of the contract will certainly exert some 
influence on the price in that long-range predictions are 
difficult. 

5. Quite exact specifications for gas are written into a 
contract and specified penalties and price premiums are 
also agreed upon. The most important items for the 
quality of gas are B.t.u. content, sulphur content (gas sweet 
or sour), water content (amount of dehydration neces- 
sary), delivery pressure (conversion to main pressure) and 





amount of higher hydrocarbons present (extraction 
natural gasoline and/or I.p.g. gases). 

The arithmetical ‘average’ price of United States 
for interstate transport at well-head for 1958 worked 
to be 14.95 cents per 1,000 cu.ft. based on 182 new c 
tracts. The ‘average’ United States gas price at well-h 
in 1958, including all existing contracts was 13 cents ; er 
1,000 cu.ft. 

New 20-year relatively high-quantity and high-qual. y 
contracts in the Gulf Area are averaging between 20 aid 
22 cents per 1,000 cu.ft. 

In 1957 for marketed production of about 10.6 bil, 
cu.ft., the ‘average well-head price’ was 11.3 cents per 
1,000 cu.ft., the average ‘ value at point of consumption ’ 
was about 43.1 cents per 1,000 cu.ft. leaving a distribution 
and transportation cost of about 31.8 cents per 1,000 cu.ft. 

The economic feasibility of transportation by ships 
instead of by pipe-lines depends on many different factors. 
Basically, a comparison makes sense only when both 
means of transportation are technically possible. The pipe- 
line feasibility depends on a constant load-factor and is 
inseparably connected with a constant source of produc- 
tion and a constant location of customers. The transpor- 
tation by ship gives more freedom for alteration in the 
selection of sources and customers. However the fact 
that large investments are required for the erection of 
liquefaction plants, storage facilities and regasification 
plants does not permit the same freedom prevailing in oil 
transportation. 


Fundamental considerations 


The basic elements which will lead to a decision as to 
the means of transportation may be found in the follow- 
ing fundamental considerations: (1) The geographical 
location of sources and customers; (2) the character of the 
market to be served and the continuity or variation of the 
quantity of consumption and (3) the economic factor be- 
tween the quantity of the transported cargo and horse- 
power requirement. 

Based on the principles involved in the ship design and 
the cost of operation the larger vessel will definitely show 
an advantage over pipe-lines, as well as over small vessels. 
For a given size ship the horsepower will depend upon 
the speed required and the economic speed will be dic- 
tated primarily by the rate of return on investment 
required. However it would be unrealistic to consider 
the transportation cost on the ship only, disregarding the 
operation cycle which will influence the storage cost to a 
certain degree. 

If a comparison must be made between the different 
modes of transportation, the price for the gas at the sources 
can be singled out, since this factor appears in both cases 
as an additive constant figure. The variation of almost 
300% between the offshore pipe-line and the mid-continent 
pipe-line demonstrates clearly the variation of the diffi- 
culties for the installation. In those respects, the ship 
transportation will be much more stable and independent 
from the different unexpected influences. The resulting 
advantage will be the increased reliability for ship-cost 
predictions than for pipe-line estimates. 

The best possibility of comparing the two systems is the 
comparison of the produced service per time unit per 
weight unit of equipment. Underlying this is the fact that 
the quantity of material used in providing a transportation 
service may be expressed in a rough way in terms of 
equipment weight. Weight again seems to be represen- 
tative of cost. On the other hand, each ship has a certain 
ton-mile service capability, based on size and speed. 
Assuming a certain speed in a pipe-line, the different 
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dia.seters will be able to permit a certain cu.ft.-mile ser- 
vicc. In the case of the tanker, the ton factor may be 
rep. aced by the cu.ft. of gas vapour. The percentage 
rel. tionship, however, will remain approximately the same 
for an oil tanker or a gas tanker as indicated in the figure. 
For comparison purposes the 30,000 tons dead weight ship 
was freely chosen as the 100% value. 

As soon as the unit costs for the different means of 
operation equipment are known, a direct price comparison 
is possible, at least with initial cost and therefore capital 
service—the leading consideration in any kind of transpor- 
tation enterprise. 

The cost for a liquefaction and storage shore installation 
will be decreased with an increased number of ships and, 
will furthermore decrease in size and cost if multi-ship 
service can be guaranteed. The cost for the methane 
vessel with the equivalent tons dead weight as the normal 
oil tanker will be about twice as much. The relative 
percentage, however, will remain the same. Hence the 
market situation and the country of origin will influence 
the price. Relative percentages of liquid methane ships’ 
costs are given in Table 2, together with average ton-mile 
capacity. 


TABLE 2. 
Relative percentages of liquid methane ships’ costs 


Size of vessel, 
tons, dead weight 


Price, 
per cent 


10,000 64 
20,000 83 
30,000 100 
40,000 113 
50,000 125 


Ton-miles, 
per cent 











The above figures are based on standard speeds normally 
used for tankers. 

The most important factor in any cost analysis is the 
length of the required trip and the required combination 
or competition with pipe-line transportation. For example 
two basically different trade routes are: 

1. Between Africa and Europe crossing the Mediter- 
ranean. The distance for the transportation with tankers 
will be in this case, depending upon the port of loading 
and destination, between 200 miles and a maximum of 
500 miles. This route could be served by a fleet of five 
tankers of 3,500 tons and eight tankers with a capacity of 
15,000 barrels each. The combined cost for the Sahara- 
Europe service consists of a pipe-line from the middle 
of the Sahara to Algiers or Oran, the liquefaction of the 
gas, the required methane tankers, the storage and regasifi- 
cation. The entire cost is estimated at about $390 mill. 
while the participation of the methane tankers amounts to 
about 30% of the total installation cost. 

2. Quite different economic results are shown in the 
study of the transportation of liquefied gas from Venezu- 
ela, the Gulf Coast and the Persian Gulf to the United 
States or the North Sea area. The distances for this trade 
route vary between 1,900 and 11,600 miles. 

Based on the different distances involved and assuming 


TABLE 3. 


To 





New York North Sea 
220 
280 
430 
620 





100 
120 
590 
700 


Venezuela 

Gulf Coast . - 
Persian Gulf (via Suez) 
Persian Gulf (via Cape) 





GAS JOURNAL February 10, 1960 


a constant requirement on the consumer’s side, the relative 
cost of tanker operation per delivered unit of gas is esti- 
mated to be in a range as shown in Table 3. The 
Venezuelan-New York trade route is shown as 100. 

As soon as the transportation costs amount to a sig- 
nificant part of the overall sales price of natural gas, the 
gas price itself will be the factor of highest influence in 
the entire economic picture. Under properly selected 
conditions, however, it is obvious that the methane lique- 
faction and transportation by special ships will pay off in 
the same way as many other unique operations prove to 
be a commercial success. In this case I have in mind 
specially designed ships for the transport of wine, l.p.g., 
different chemicals, orange juice, tar, molasses and other 
liquid bulk-loads. 


Costliest problem 


Problems involved in these special designs are basically 
identical, at least to a large extent. They are the problems 
on the naval architectural side which are represented by 
stability, trim, subdivision and speed requirements, etc., 
depending on the density of the cargo and also the metal- 
lurgical problems which are represented by the chemical 
composition temperature or pressure of the cargo. It should 
be mentioned that the last point is one of the costliest in 
the overall picture and the quality increase resulting from 
the requirements of special materials will bring the ship 
design to a high price-level from the beginning. 

A study made by the United States Foreign Operations 
Administration in 1955 concluded that the price of Saudi 
Arabian gas delivered to the United Kingdom would 
amount to 53.7 cents per 1,000 cu.ft., or .21 cents per 1,000 
kcal. According to a French study, the price of Venezuelan 
gas delivered to Le Havre would be about the same. 

Different authors dealing with the estimated cost of 
delivered gas at the port of destination give figures ranging 
between 26 cents per 1,000 cu.ft. for Venezuela-London 
trade, as estimated by Ledermann and Williams, and 53 
cents per 1,000 cu.ft. for the Caribbean-London operation, 
as estimated by Burns and Williams. 

French estimates indicate that the total cost, exclusive of 
price at well-head, of pipe-lining natural gas from the 
Sahara to the Algerian coast and then shipping it in liquefied 
form to Europe would range from about 31 to 42 cents per 
1,000 cu.ft. to Marseilles and 35 to 45 cents to the English 
Channel. However another estimate gives the figures for 
the transport of Sahara natural gas by tanker as liquid 
methane, shown in Table 4. 


TABLE 4. 
Price of Sahara gas delivered in Europe 


| Distance, Annual Price, 


Destination miles supply, | cent/1,000 
mill. cu. ft. 





Marseilles, Naples and Barce- 
lona y ie 4s 
Greece, Turkey and Le Havre 
London, Antwerp, and Dublin | 
Hamburg, Copenhagen and | 
Gothenburg ty ne 


| 480-600 
1,800 
2,100 


2,400 


53,000 
35,300 
53,000 


35,300 











A proposal by John D. Crecca in 1955 envisaged the con- 
version of a T2-SE-Al oil tanker to a liquid methane 
carrier. His conversion was of a simple type retaining as 
much of the original hull as possible and utilising the cargo 
space between the existing longitudinal bulkheads for 
methane, the outboard wing tanks being employed for 
cargo oil. 


Continued on p. 243. 
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CHIEF DIVISIONAL SCIENTIST, 


HERE is a tendency to-day to think of complete gasi- 
fication in terms of new developments, such as the 
Lurgi process, and to forget that complete gasification in 
producers is a long-established practice suffering—perhaps 
in the gas industry—from long over-association and an 
idea that producers are old-fashioned and out of date. 
The problem with producers has been that air contains 
only 20% of oxygen and that the 80% of nitrogen asso- 
ciated with it is an excessive diluent of the resulting fuel 
gas. During the last 150 years a great deal of chemical 
and mechanical ingenuity has been directed towards 
making gasification processes more efficient thermally and 
to producing gases that have reasonably high calorific 
value with a more acceptable calorific intensity when 
burned. The fundamental problem associated with air 
blast producers, however, remains and the development 
of efficient mechanical stokers, including pulverised fuel 
firing using low-grade, relatively cheap coal and the de- 
velopment of the small diesel power unit, has led to a 
steady decline in the use of producers in general industry. 

In the gas industry the use of the producer gas for heat- 
ing retorts has, of course, remained fundamental; moreover 
the immediate post-war period saw a remarkable increase 
in the use of carburetted water gas units, frequently as 
base load units, whereas in the past they had been regarded 
as standby peak load equipment. The reasons for this 
were partly the scarcity of good gas making coals and 
partly to the cheaper capital cost of the plant per therm 
of output, greater flexibility and perhaps encouragement 
from the oil industry. The disadvantage of the higher 
production cost per therm, though unfortunate, was not of 
vital consequence at the time of fuel scarcity, but in the 
face of electrical competition in the domestic market the 
relatively high cost per therm is becoming a vital economic 
factor. 


Developments abroad 


Writing in 1945! J. C. Van der Hoeven of the Koppers 
Company of America said that whereas in former years 
producer gas had meant a fuel gas of relatively low 
calorific value, 110 to 160 B.t.u per cu.ft., the technique 
of making it had been changed by the use of oxygen 
instead of air blast to give a gas of heating value approach- 
ing coal distillation gases of 400 to 500 B.t.u. per cu.ft. 
Such gases were no longer devoted exclusively to industrial 
heating purposes, but served a useful réle in chemical syn- 
thesis. Owing to economic conditions most of these 
developments had taken place abroad rather than in the 
United States. 

We may take ‘abroad’ to mean Germany; certainly in 
the United Kingdom little has been done with oxygen blast 
producers and the Lurgi plant to be built in Fife will be 
the first total coal gasification plant in Great Britain to 
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use bulk oxygen. The changes in ‘economic conditions’ 
which have made the Westfield project possible are far too 
complex to be considered in a technical paper, but it is 
highly significant that the gas industry, after strongly advo- 
cating a two fuel policy over the last 25 years and ajiter 
achieving considerable success in establishing itself as a 
producer and supplier of solid smokeless fuel, is apparently 
abandoning the policy. To anyone outside the gas industry 
this seems inexplicable when there appears to be a strongly 
developing market for solid smokeless fuels to meet the 
requirements of smokeless zones and smoke-controlled 
areas. Whether this reversal of policy has been due to 
economic changes or to the difficulty in finding suitable 
fuels for solid smokeless fuel production in Scotland is 
debatable; clearly, however, there are commercial prob- 
lems of load balancing which will have to be solved, for 
the Lurgi plant is essentially a base load unit and its 
integration into the gas supply system of Scotland may 
well depend on the development of a large industrial 
market. 


* Ingenuity’ in design 


At one time or another producers have been designed 
to gasify practically all known carbonaceous materials, not 
only the accepted fuels, but exotic products, such as coffee 
beans and grain. Much ingenuity has been applied to 
designing special types of producers for many kinds of 
industrial waste products, sisal, paper and even wool. The 
problem therefore is not the selection of fuel for producers, 
but rather the selection of the right producer for the fuel 
most cheaply available. 

In Great Britain the most commonly used fuel is almost 
certainly coke. Statistics are not available, but the exten- 
sive use of producers for retort settings in the gas industry 
would indicate this. In other industries the choice of fuel 
is governed largely by the use to be made of the gas. 
This choice also extends to the quality of the fuel used 
because it is usually easier to select a fuel which will not 
give rise to serious contamination of the gas than to pro- 


.vide the purification capacity for treating a low calorific 


value gas. Examples are, the selection of low sulphur 
fuels for ceramic firing and vitreous enamelling and the 
special anthracite with low potential tar necessary for the 
vehicle producers used during the war. In the steel indus- 
try, where hot raw producer gas is used in regenerative 
furnaces, it is usual to use coal as this gives a gas of 
higher calorific value and, more important, a higher radiant 
intensity, the result of burning tar vapours which are 
absent from producer gas made from coke. This defi- 


ciency of luminosity in producer gas made from coke can, 
of course, be compensated by adding fuel oil to the pro- 
ducer gas and this has now become general and is proving 
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Fig. 1. Diagram of Lurgi pressure gasification plant. 


in practice to be the first step towards the use of fuel oil 
alone. 

The Fuel Research Station has published a general guide 
for selection of coal for gas producers in terms of coal 
rank*. Coking coals are to be avoided, but anthracite, 
semi-anthracite and low rank bituminous coals are all 
generally suitable. Optimum-size of fuel grading depends 
on the size of the producer unit and the air blast pressure 
available. Close size grading with a minimum of under- 
size is preferred and the sizes most commonly used are 
doubles (2 in. by 1 in.) and singles (1 in. by 4 in.). 

The coal used should have a good mechanical strength 
otherwise breakage and the formation of fines reduces the 
gas make and requires increased air blast pressure. Scot- 
tish splint coals are particularly suitable for producer 
practice because of their hardness and also for the addi- 
tional reasons that they are non-coking and have high ash 
fusion temperatures. 

High ash fusion temperatures, above 1,400°C. under 
reducing conditions are desirable in order to avoid clinker- 
ing troubles. With low ash fusion temperature fuels, 
operating temperatures must be reduced by increasing the 
steam saturation of the air blast to take advantage of the 
endothermic water gas reaction 

C+ H,O >CO + H, — 56,145 B.t.u. 

Lower operating temperatures mean lower calorific 
value gas and lower conversion efficiency. It is better 
therefore to choose high ash fusion temperature fuels than 
to control clinker formation by lowering the reaction 
chamber temperature. Very few Scottish coals have ash 
fusion temperatures lower than 1,400°C. and they have the 
added advantage that the sulphur content is lower than 
the average for English coals, 1% compared to 1.6% and, 
if required for special purposes, coals with less than .5% 
sulphur can be found. 

The Lurgi process has been discussed in a number of 
technical papers,® *° and it is not necessary to make 
more than cursory reference to its main features. It is 
essentially a pressurised producer operating at 300 p.s.i. 
pressure with oxygen blast saturated with steam. A dia- 
gram of the gasifier unit is shown in Fig. 1. While it is 
claimed that the Lurgi can produce gas with a calorific 


value of 500 B.t.u. per cu.ft., it is unlikely that a gas 
calorific value of 400 B.t.u. per cu.ft .would be produced 
at the normal operating pressure of 20 atmospheres. It is 
estimated that to produce town gas of 450 B.t.u. per cu.ft., 
the operating pressure would have to be 30 to 35 atmo- 
spheres. The technique of enrichment of the gas from 
400 to 450 B.t.u. gives greater operational flexibility and, 
depending on the method of enrichment, greater economy 
than operation at the higher pressures required to give 
450 B.t.u. gas direct. 

The cost of enrichment must be an important factor in 
the economics of the Lurgi process for calculations indi- 
cate that approximately 5 cwts. of oil are required for 
every ton of coal gasified. This means that when West- 
field is in full operation, the annual oil consumption will 
be of the order of 100,000 tons. 


Not entirely satisfactory 


The popular belief that the Lurgi plant can produce 
synthesis gas from any grade of coal and that it can be 
used in conjunction with a Fischer-Tropsch unit to pro- 
duce valuable hydrocarbons from otherwise unusable low 
grade fuels is unfortunately not true. Indeed the choice 
of suitable coals for Lurgi operation is very narrow. Only 
non-coking, non-agglutinating coals can be used and the 
size grading 1 in. to } in. must be carefully maintained 
especially in the avoidance of under-size. 

While in theory coals of rank 900 and 800 should be 
suitable for Lurgi gasification, in practice not all these 
coals are completely non-agglutinating under high pres- 
sure conditions and it appears that the laboratory deter- 
mination of rank does not give an entirely satisfactory 
answer as to whether a coal is suitable for the Lurgi pro- 
cess or not. The Lurgi Company in Germany have de- 
veloped a laboratory carbonisation test in an apparatus 
designed to operate under 20 atmospheres of either nitro- 
gen or carbon dioxide. This laboratory scale test resembles 
the Lurgi process only in the pressure at which it operates, 
for the large scale process completely gasifies the coal in a 
stream of steam and oxygen, whereas the laboratory appar- 
atus only carbonises the sample to the semi-coke stage 
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(550°C.) in an inert atmosphere. Experiments with this 
apparatus by the National Coal Board in their coal 
laboratory at Birmingham have indicated that these limi- 
tations are such that it does not give much more informa- 
tion than the normal laboratory method of determining 
rank. This view was confirmed by the Research Depart- 
ment of the Gas Council, who expressed the opinion that 
since the strength of the semi-coke was no longer of 
paramount importance, due to the introduction of stirrers 
in the Lurgi plant, the Lurgi assay was of little practical 
significance as it gave no indication of the quality of the 
gas that was likely to be produced in a full-scale plant. 
A decision as to the suitability of a coal for the Lurgi 
process can be made only on the results of a practical test. 
Similar problems of coal classification exist, of course, 
in the carbonisation categories. Not all 500 rank coals 
make coke in spite of a favourable indication from a 
Gray-King assay. The reasons for these anomalies have 
proved very puzzling in the past, but considerable light 
has been shed on the problem by recent petrographical 
studies of coals and the work that has been done on the 
temperature and range of the plastic state*, a property 
which is not assessed in a Gray-King assay. We may, 
however, assume that a large percentage of 800 coals and 
all 900 rank coals are suitable for the Lurgi process. 

Ash content is not critical. Coals of 35 to 40% ash 
on the dry basis can be gasified and the maximum ash 
content acceptable must be decided on economic rather 
than on technical grounds. Ash fusion temperature, how- 
ever, is very important as maximum operating temperature 
is desirable and this is limited, as in producer practice 
by the temperature at which clinker formation occurs. 
Fortunately the majority of Scottish coals have ash fusion 
temperatures exceeding 1,400°C. and for this reason they 
are very suitable for the Lurgi plant. 

Sulphur in the coal is not critical though it must be 
removed from the gas whether this is to be used for 
town gas or for synthesis purposes. In the South African 
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Scheme of W-D/I.F.E. complete gasification plant. 


Sasol plant’, refrigerated methanol is used to rem ve 
CO, and H,S, while at Westfield it is proposed to use 
potassium carbonate solution for the same purpose. 
both processes sulphur could ultimately be recovered ; 
this might be a valuable by-product of the process. 

No mention has been made in the published literat 
on the Lurgi process to corrosion problems that may a1 
in the unit itself due to sulphur, nitrogen, chlorine a: 
phosphorus. It must be assumed that these have no 
been overlooked and that any possible problems ha 
been guarded against by the choice of suitable construc- 
tional materials. 

While the Lurgi is essentially a pressurised producer, 
the G.I. plant of Woodall-Duckham is a two-stage water 
gas process; Fig. 2 represents the most up-to-date layout 
of such a plant. 


Oil quantity down 


Integral gas has an advantage over water gas in that it 
has an initial calorific value higher by some 40 B.t.u. per 
cu.ft. and by fixing the tar vapours in the cracking chamber 
the full advantage of coal gasification is obtained, result- 
ing in a gas of some 340 B.t.u. per cu.ft. Thus to obtain 
gas for distribution at 450 B.t.u. per cu.ft., the quantity of 
oil needed is considerably reduced as compared to a tradi- 
tional carburetted water gas unit. In the G.I. the car- 
buretting equipment performs three functions. (a) fixing the 
tar in the raw gas, (b) carburetting the gas with added oil, 
(c) fixing the vapours from the added oil. 

This is accomplished in two vessels in series. In the 
first, the gas flows downwards through the heated chequer 
work to fix its own tar while the second vessel, in which 
the gas flow is upward, contains the carburettor and the 
chamber for fixing the oil vapour. These vessels are 
heated by blow gas from the generator during the blow 
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The process requires closely graded coals of low swell- 
irg index, normally less than 3, so that choice is restricted 
to ranks 800 and 900, but preferable sizes are 14 in. to 
2 in. and 2 in. to 3 in. Output falls with decreasing size 
of coal so that the maximum gas make with singles 
(; in, to 1 in.) is only about 75% of the output with 
doubles or trebles. Under-size must be kept to less than 
10% through the lower size grading used. This latter 
requirement also indicates that the coals should be hard 
and non-friable. Ash fusion temperatures should not be 
less than 1,200°C. (initial deformation temperature) under 
semi-reducing conditions. It is also important that the 
chlorine content of the coal should not exceed 
expressed at NaCl. In Scotland these requirements can 
easily be met. The coals successfully used by the North 
Thames Gas Board in their G.I. plant at Kensal Green 
were Moor Green doubles (rescreened) and trebles and 
Calverton trebles. In the plant at Gloucester the coals 
used were Moor Green doubles and trebles. 

The advantages of the G.I. process appear to be, (a) ‘t 
operates at near atmospheric pressure, (b) it does not 
require oxygen, (c) it can be used as a carburetted gas 
plant, and (d) it can be built in multiple units, with a 
high degree of flexibility in operation. 

The main disadvantage of the process is that it is not 
suitable for low-grade fuels and that it requires closely 
graded coal, which in the doubles and trebles size can be 
carbonised in traditional vertical retorts to give town gas 
and a reactive smokeless fuel. 

In the light of the growing demand for fuels such as 
Grancole and the absence of any other reactive solid 
smokeless fuel plant in Scotland, it would appear wiser to 
use doubles and trebles for this purpose rather than for 
complete gasification. 


of 
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Alternative means 


It is apparent that in Great Britain neither the Lurgi 
nor the G.I. can produce really cheap gas from deep-mined 


coals. The reason for this is that the cost of a graded coal 
must be of the same order as the coal used for normal 
carbonisation practice. Only if low-grade fines can be 
gasified is it likely that an appreciable reduction in the cost 
of the gaseous therm can be achieved. 

If full advantage is to be taken of the high output that 
can be achieved by mechanised mining methods, it is 
essential that alternative means of utilising fines should 
be found in addition to the established markets which 
are at present limited to steam raising in large automatic 
stoker installations and pulverised fuel firing. 

From the point of view of the coal industry, and indeed 
of a national fuel policy, there is an urgent need to develop 
gasification processes that can utilise —30 mesh coal; only 
if this can be done successfully does it seem likely that 
cheap town gas can be produced or oil synthesis from 
coal become an economic possibility. The advantages of 
such a process to the gas industry are obvious. For 
domestic purposes a useful therm of electricity costs, in 
Edinburgh, about 3s. so that in order to be strictly com- 
petitive, town gas must be sold at Is. 6d. per therm. This 
price can only be achieved if cheap coal can be made 
available to the gas industry. 

Original work on the gasification of pulverised coal by 
Winkler in Germany’ proved unsuccessful because of the 
high carbon loss in the gas and ash and the low calorific 
value of the gas, only 60 to 80 B.t.u. per cu.ft. Various 
attempts have been made to develop the process and a 
relatively complicated producer, known as a Flesch-Demag 
or Flesch-Winkler, operated with some success. It is 
claimed that using a twin bed with reversing gas flow 
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cycles, pulverised coal can be gasified on a quasi-fixed bed 
basis with high thermal efficiency and low carbon loss. 
The process is also said to be adaptable to water gas pro- 
duction and pressurised operation with oxygen. 

Experiments have also been carried out in Great Britain 
by The British Coal Utilisation Research Association and 
the Fuel Research Station on slagging producers with the 
primary object of making a fuel gas for gas turbines. 
According to Wood’, ‘the results obtained so far in this 
(the Fuel Research Station) cyclone producer are not of 
commercial significance. The calorific value of the gas 
made from weakly coking coal has usually been within the 
range of 50 to 60 B.t.u. per cu.ft. and gasification efficiency 
has been restricted by the premature removal of carbon 
from the reaction zone by the gas. Means of improving 
the carbon gasification by recycling the under-gasified resi- 
due are under consideration.’ 


Successful German claim 


In spite of the apparent lack of success in developing 
pulverised fuel gasification processes in Great Britain since 
the war, the Germans claim that a successful design of 
pulverised coal gasifier is now commercially available. 
This is the Koppers-Totzek process. Dr. Heinrich 
Koppers has stated*: That ‘ beginning in 1938, Heinrich 
Koppers, G.m.b.H. of Essen, have, after much hard work, 
developed a universal gasification process for the direct 
conversion of any solid, liquid or gaseous fuel into gas 
suitable for use for synthesis. With solid fuels even high 
ash content no longer presents difficulty. Now that a 
number of plants have been in operation for some years 
the manifold applicability of this process has become inter- 
nationally known.’ 

Koppers-Totzek plants are said to be operating success- 
fully in the U.S.A. at Louisiana, in France, Spain, Portugal, 
Belgium, Finland and Japan. Also a plant is at present 
under construction in Greece. The diagram, Fig. 3, gives 
a simplified representation of a gasifier of modern design. 


DUST-OXYGEN MIXTURE OUST- OXYGEN MIXTURE 
os <= 


Fig. 3. Simplified representation of a gasifier of modern 


design. 


The advantages of the process are that it can utilise any 
quality of any rank coal, including the smallest fines, the 
limiting factor being moisture. It is stated, for example, 
that slurries would have to be dried to within 2% free 
moisture. The reason for this is probably the need for 
the fines to be free flowing into the grinding apparatus and 
modern combined drying and pulverising units should 
enable the direct utilisation of wet slurries providing they 
can be fed to the pulverising unit. Ash content and ash 
fusion temperature are unimportant. Indeed a low ash 
fusion temperature can be an advantage in that a free flow- 
ing slag is produced at a lower temperature. The plant 
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ope ates at near atmospheric pressure and while it is 
agred that the oxygen consumption is some 50% greater 
tha: in a Lurgi plant, for the same production of CO 
and H,, it is claimed that this is neither technically nor 
ecoiomically significant. Indeed the additional cost is 
mo-e than offset by the savings in being able to operate 
at normal pressures as compared with the cost of operating 
a pressurised plant at high temperature. A further con- 
siderable advantage is that the process produces no tarry 
or phenolic effluent. A typical analysis of the gas is given 
as: 


co, 
co 


12% 
52% 


H, 34% 


N, 2% 
Calorific value 275 B.t.u. per cu.ft. 


Such a gas would not be a practical starting point for 
town’s gas production as the degree of enrichment would 
be too great, but it is clearly a useful gas for synthesis 
purposes and it would be interesting to know what the 
economics would be of using part of the gas as a synthesis 
gas for providing an enriching gas for town gas purposes. 

It is not the purpose of this paper to discuss the merits or 
demerits of particular gasification processes. Indeed this 
cannot be done at the present time. While there is exhaus- 
tive information available on the operation and economics 
of standard producers under British operating conditions 
and some information on the G.I. plants at Kensal Green 
and Gloucester we must wait some years before we know 
sufficient about the Lurgi process to make a real assess- 
ment of its potentialities under local conditions. Trials 
with British coals in a Lurgi convertor in Germany have 
necessarily been limited to a few hundred tons and there 
is no certain means of predicting the long-term problems 
that may arise in practice. The Scottish Gas Board are 
to be congratulated on their pioneering venture and every- 
one will wish them success in overcoming the many diffi- 
culties that will inevitably arise. 


Why abroad for solution ? 


Of the Koppers-Totzek, no information is available 
from practical operation in this country, and here again 
only a pioneering venture can provide the answers. It is 
perhaps unfortunate that this process, which offers so 
many possibilities, should be yet again a foreign develop- 
ment and one is tempted to enquire why, like the Lurgi and 
G.I. process, we in Great Britain are forced to look abroad 
for solutions to our fuel utilisation problems. The fuel 
industries in the past have been loath to invest the large 
sums of money required to develop apparently revolution- 
ary ideas from the laboratory stage to the full-scale plant. 
This has not been due to the inherent mistrust of the 
scientist, but rather to the fact that there has not been, 
during the last 100 years, a prolonged real shortage of 
coal and this country has never been forced to give serious 
consideration to the utilisation of low-grade fuels. The 
coal industry is, however, to-day faced with serious econo- 
mic and social problems in Great Britain that can only 
be solved on a short-term basis by the increased utilisation 
of small coal. Complete gasification is one solution and 
this has the added attraction that it is the first step to 
oil from coal and sooner or later we will, in Great Britain, 
find it necessary to make oil from coal. When this day 
comes it is imperative that we should have all the technical 
knowledge necessary to do so. It is imperative, therefore, 
that complete gasification processes should be developed 
to the maximum of our ability in the shortest possible time. 
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1951, 


DISCUSSION 


Mr. A. Blackie, Vice-President of the Scottish Western 
Juniors, opening the discussion, asked what amount of 
oil enrichment per ton of coal would be required on the 
new Lurgi plant at Westfield. He also asked if graded 
coal would be delivered to the Lurgi site. 

In reply, Dr. Chamberlain stated that the weight of oil 
per ton of coal gasified would depend upon the calorific 
value of the Lurgi gas, the degree of enrichment and the 
type of oil or whether it was butane or propane for 
example. He envisaged that the use of methane enrich- 
ment from Valleyfield Colliery at the rate of 600 cu.ft. 
per minute by 1963 would also have an influence on the 
quantity of oil required. 

The exact size grading of coal for the Lurgi producer 
was an extremely critical factor in the efficiency of the 
process. The grading, screening and crushing would be 
carried out at the Lurgi plant, the coal as received being 
run of mine opencast coal. Coal below quarter of an inch 
will be burned in the pulverised fuel boilers. 

Mr. G. A. Royden, Glasgow, was of the opinion that 
the gas industry should proceed to the objective of supply- 
ing a one fuel product. He asked Dr. Chamberlain to 
comment upon the importance of luminosity of producer 
gas. Regarding the problem of the build-up of slurry 
scale on conveyor belt idlers, he considered the use of 
limber rollers to be very effective. Finally, it seemed a 
pity that more could not be done towards underground 
gasification of coal in Scotland. 

Dr. Chamberlain replied that the underground gasifica- 
tion experiments had been abandoned. In Scotland it had 
proved impossible to locate a coal seam possessing all the 
requirements for satisfactory underground gasification, 
namely, the right thickness of seam, an impervious floor 
and roof, a slope of no more than 15° off horizontal and 
the absence of faults. 

Regarding the policy of a one fuel product for the 
gas industry, it would require at least another two genera- 
tions before people in Britain would dispense with the 
solid fuel open fire. Luminosity of producer gas referred 
to the radiant intensity per sq.ft. of furnace working area. 

He noted that the problem of spillage when conveying 
slurry had been overcome by the use of P.V.C. limber 
idlers on self-lubricating bearings. 

Mr. A. Jackson, Dumbarton, thought that, if the in- 
dustry’s policy was changing from two-fuel to single-fuel, 
this was a result of necessity, not of desire. Carbonising 
tests on low rank coals producing gases of 450 B.t.u. per 
cu.ft. at a modern plant in the West of Scotland had 
shown that production costs were higher than normal 
due to extra carriage costs and lower yields of coke and 
breeZe to the extent of .4 cwt. per ton of coal carbonised. 
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Also, the available coke for sale to the domestic market 
was less. 

Within certain limits, the gas industry must take what 
coal is supplied and must do the best it can in the fuel 
market with the resultant coke. In fact, to meet the 
needs of the British Standard Specification for coke, certain 
works are now carbonising selective coals and low rank 
Lothian coals are included. He noted Dr. Chamberlain’s 
assessment of the demand for coke, but considered that 
this did not necessarily reflect the consumer’s demand. 

He was interested to know more about the cost of gas 
production at a Gas Integrale plant and was confident 
that modern carbonising plant situated at the pithead could 
produce gas and coke at a competitive price. 

Dr. Chamberlain replied that the progressive difficulties 
of coal winning had produced many social and economic 
changes, and in spite of all this, relationships between the 
N.C.B. and the gas industry in Scotland had never been 
better. The natural qualitative limitations of low rank 
coals at least had the saving grace of producing cheap gas 
and reactive char, and it must not be forgotten that the 
gas industry has openly declared its ability to meet the 
demands for solid smokeless fuel in Scotland. Even if 
the figures of estimated coke demand were halved, the 
result would be highly significant, namely 600,000 tons 
per year for Edinburgh and Glasgow alone. 

He was disappointed at the low yields of specification 
coke from low rank coal and agreed that there was a 
distinct danger of a popular move to fuel ‘ from a switch.’ 

Mr. J. L. Warrender, Ministry of Power, expressed 
dismay at the previous speaker’s remarks regarding a 
single-fuel policy for the gas industry and was of the 
opinion that the industry was suffering from a state of 
schizophrenia in this matter. He pointed out that the gas 
industry’s assurances to the Beaver Committee that it could 
supply solid smokeless fuel played an important part in 
the Government’s subsequent decision to introduce the 
Clean Air Act. Dr. Chamberlain was correct regarding 
potential demand. His personal experience supported 
this. The Clean Air schemes so far initiated in Scotland 
covered mainly Local Authority houses requiring solid 
smokeless fuel for the open fires with back boilers 
installed in these houses. The principal fuel for that pur- 
pose would be gas coke in the absence of any Scottish 
production of other fuels, such as Coalite. On present 
indications, their requirements might increase to 500,000 
tons per year by 1965-66. 

It is a matter for some concern that there is so much 
discussion on the subject of a single-fuel product for the 
industry, when the obligation to produce a good gas coke 
was still so important. Only a few months ago, a paper 
on the economics of the industry stated bluntly that the 
industry ignored the economics of gas coke at its peril. 

Mr. Royden again spoke to reassure the previous 
speaker that in his opinion the industry should supply 
both gas and coke with the ultimate aim of winning coke 
consumers to gas utilisation. 

Mr. D. C. Elgin, Edinburgh, said that although the theme 
of the paper was ‘Plant for Complete Gasification Pur- 
poses,” he had read it strictly in accordance with its title— 
‘Coals for Complete Gasification Purposes.’ Looking at 
it in this way, Dr. Chamberlain appeared to him to be 
unduly pessimistic about the future of coal as a gasification 
medium in placing emphasis on the limitations of each 
of the processes listed with reference to the quality of the 
coal. His own view, however, was that the coal industry 
had much brighter prospects than this in collaboration 
with the gas industry! He felt that whenever coal or any 


other fuel for that matter is available at an attractive 
price, there will be a process available or readily adaptable 
to gasify it. 


Many of the theoretical limitations publicised 
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in the early days of certain of the processes mer ‘oned 
had already proved to be surmountable in practice. The 
gas industry of the future would not necessarily be -ased 
on only one type of process of universal applicati: It 
was more likely that the major gasification stations ~ ould 
each use a combination of several modern techniq <s jn 
a pattern carefully chosen to suit available resourc*s of 
cheap fuel, but providing for the maximum pc:sible 
flexibility for future development. 

Regarding the enrichment of Lurgi gas, Mr. Elgin -nen- 
tioned that one of the outstanding features of the — urgi 
process is the bonus enrichment which goes on in the fuel 
bed at high operating pressures due to the hydrogen:tion 
reaction taking place between the carbon in the fuei bed 
and hydrogen from the water gas reaction. Thus. the 
calorific value which can be achieved for a given gas vield 
is not limited strictly by the quantity of volatile matter 
in the coal. In the Westfield Lurgi installation fina! en- 
richment now would be by butane and not by oil. _ Inci- 
dentally, the hypothetical oil consumption figures given 
in the paper seem to represent an enrichment efficiency 
of only about 13%—alternatively, they were equivaleni to 
a Lurgi installation of 210 mill. cu.ft. per day; this was 
not within the Scottish Gas Board’s present commitment! 


Lurgi flexibility 


With reference to fuel size, the permissible range for 
Westfield had been investigated thoroughly. The coal size 
range will probably prove to be less restrictive than would 
be expected from the close limits of 1 in. to } in. quoted 
in the paper; in fact, the size range may be varied quite 
considerably, provided certain grain size ratio require- 
ments are met. In practice, the Lurgi gasifier has proved 
over a number of years and at several installations to be 
more flexible than is implied in the paper. 

Mr. Elgin went on: The low ash fusion point, unless 
exceptionally low, will not always rule out a coal for use 
in the Lurgi gasifier. For given gas output conditions— 
determined primarily by coal and oxygen feed rates—low 
ash fusion can be catered for to some extent by increasing 
the steam oxygen ratio. There is an economic limit to 
this, but if steam is cheap, this may not be serious. The 
problem does not arise at Westfield where the ash fusion 
temperature is high. 

Dr. Chamberlain has made reference to possible 
corrosion problems due to chemical constituents of the 
coal including chlorine. It is considered that trouble from 
chlorine corrosion will occur only when exceptionally salty 
coals are supplied. The chlorine contents of coals to be 
used for pressure gasification in Scotland are very low. 
With regard to the alleged difficulty of producing at a 
pressure of 20 atmospheres of a Lurgi gas of 400 B.t.u. 
per cubic foot or over. I must refer members to page 
574 of the 1952-53 transactions of the British Junior Gas 
Associations ! 

Dr. Chamberlain replied that he was in complete agree- 
ment with Mr. Elgin regarding the drift of the paper’s 
content away from the title. He had felt when preparing 
the paper that so much had already been written about the 
coal substance that a wider scope would provide added 
interest. He reminded Mr. Elgin that as far as the latest 
developments in Lurgi were concerned, he was now in the 
position of an outsider looking in and would welcome the 
release of maximum information about all aspects of the 
process. It would appear that his calculations of the oil 
required for enrichment had been based on out-of-date 
information. 

As for size grading, it was still essential that once the 
range had been decided, the Lurgi producer must be pro- 
vided with that range and any reduction in sizing effi- 
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ieacy would be very obvious in its effect on plant control. 
‘ie went on: As it now appears a practical proposition 
dry clean wet coals, it may well be an answer to the 
reening problems of the National Coal Board, although 
decision on this matter cannot be taken without con- 
erable thought and investigation. 
vir. D. D. Melvin, Edinburgh, President of the Institution 
of Gas Engineers, stated that the circumstances at West- 
fieid were unique in that the National Coal Board and the 
Scottish Gas Board are working together to prove the 
success of this Lurgi gasification project using Scottish 
low rank coals. 
it was estimated that at Stage 1, the cost of production, 
including capital charges, would be no greater than at 
gasworks using conventional plant, but that at subsequent 
stages the cost of production would be considerably less. 
The Lurgi project will provide about one-sixth of the gas- 
making capacity of the Board’s plant and the cost would 
be such that the gas could be sold on a two-part tariff at 
a very low commodity rate. It was possible that the in- 
creasing industrial gas demand in prospect might absorb 
all the additional gas made available and so existing plant 
would require to be kept in action. 
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He considered that. coal would be our basic raw material 
for a long time, whether it be used at coke ovens or in 
vertical retorts or in gasification plant, and that it would 
still continue to provide the cheapest useful heating therm, 
whether in the form of coal or coke. The gas industry 
had not abandoned its two-fuel policy, but the smokeless 
fuel produced must find a ready acceptance from house- 
holders. In this connection the Scottish Division of the 
Coal Board were helping in many ways to try and provide 
coals which would produce suitable fuels. In the long 
term, of course, it must be appreciated that the house- 
holder with gradually improving standards of living, 
seemed likely to make increasing demand for fuel supplied 
through wires, pipes and tubes. 

He went on: The gas industry will continue to be open 
to any changes in technique or in the available raw 
materials for gas-making which will enable a cheaper therm 
to be supplied to the consumer. If the trend seems to be 
away from the use of coal and towards the use of other 
materials, mainly a refinery product, this is due to the price 
of these materials and the cost of gasifying them, and this 
trend can easily be reversed by a reversal of Coal Board 
pricing policy. 


Aspects of sea transport of liquid methane 


Continued from p. 231. 


The Methane Pioneer experimental liquid methane tanker 
is an Operating conversion of the Cl-M-AV1 machinery- 
aft, small, dry-cargo ship. This conversion essentially con- 
sisted of ‘ gutting’ the inside of the present holds by elimi- 
nating all decks, and building integral steel and aluminium, 
insulated rectangular tanks, covered by a new, raised main 
deck. 

Many of the original l.p.g. carriers were converted 
cargo ships although the more recent l.p.g. vessels have 
been designed and built new for the purpose. This leads 
one to believe that in a new trial of a unique shipping prob- 
lem, such as the carriage of liquid methane, where the cost 
of the structure and equipment is relatively high in com- 
parison to the machinery cost, the most reasonable 
economic approach could be accomplished with a new ship. 
There are, of course, many T2-SE-A1 vessels afloat and 
serious consideration has been given to conversions due 
to the present depression in the bulk oil trade. Combined 
with the fact that many of these vessels are due for their 
third or fourth special classification survey with resulting 
extensive and expensive structural renewals, they are either 
being ‘ jumboised ’ as tankers (if the trade is available), con- 
verted to more profitable trades, or simply laid-up. In most 
cases the existing machinery plant is in very good condition, 
making this an ideal ship for conversion purposes, but as 
stated above the cost saving in a liquid methane conversion 
would be nominal. 


Conversion for liquid methane 


Since the structural mid-bodies of the T-2 in most cases 
are no longer suitable for the carriage of oil, unless great 
expenditures are made, it has behoved oil operators to build 
new and of larger dimension mid-bodies for insertion 
between the present bow and stern. Conversions which can 
employ the present mid-body are to dry cargo or bulk 
carriers. 

In connection with liquid methane, with a density half 
that of water, a T-2 tanker could be severed to retain the 
bow and stern, and a new. specially constructed mid-body 


fitted which could give the ship a length, between per- 
pendiculars, of about 625 ft., a beam of about 80 ft., a depth 
of about 70 ft., which conceivably could carry 14,000 long 
tons, the equivalent of about 760 mill. cu.ft. of natural 
gas—roughly 28,600 long tons of coal or 20,400 long tons of 
crude oil on a thermal basis. At the present time some 
saving could be effected by resorting to such a conversion 
due to the depressed prices for the T-2 tanker and the fairly 
low prevailing shipyard rates for steel fabrication. It is 
estimated that almost one-fifth of the price of a new vessel 
of equivalent capacity could be saved in this manner. Of 
course, against this feature should be weighed the fact that 
the hull and outfitting equipment is extremely expensive, 
compared to ordinary tanker equipment, which in the case 
of a conversion, must be amortised in about half the 
ordinary life of a new vessel. 

All factors must be carefully analysed, particularly the 
comparison with new building, when a conversion is 
contemplated. 


Proven operation 


Liquefaction and storage of natural gas is a proven 
operation. The transportation of natural gas by-products 
by ship, such as |.p.g., has already become a commercial fact 
and the carriage of liquid natural gas, though experimental 
at the present time, is already a fait accompli. Designs for 
large methane-carrying vesels are already on the drawing 
boards and detailed studies are being completed for the 
most applicable trade routes. 

Like any totally new type of ship, development work for 
this complicated class of vessel requires a great deal more 
time and effort relative to existing normal types. How- 
ever, the concept has been proved and many of the 
interested parties who have been waiting for the result of 
this test are now moving ahead with definite projects. 
Experience of operation will count very heavily in any 
operation of this sort and experience is basically a factor 
of time. 

New building for a specific application would produce the 
best end-result, but a conversion may have a limited 
economic advantage for a beginning. 
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Technical developments | 


Wet dust settler 


HE Airflo wet dust arrester is a hydrostatic precipitator, 
be wet collector of improved design, which has been 
specially developed to overcome the disadvantages and 
difficulties met in the application of conventional dry type 
filters to the collection of certain types of air pollution dusts. 

By means of an external fan, a pressure differential is set 
up causing an air flow under the baffle plate in a water 
chamber, causing the air passing below the plate to entrain 
water in considerable quantities. This initial contact has, in 
itself, a powerful scrubbing effect. The air water mixture 
then passes forward in a state of extreme turbulence, so 
much so that dust particles which would normally be water 
repellent are forced right through the surface tension and 
become surrounded and controlled by the water droplets. 
The air-water mixture then strikes the deflector plate, the 
water being deflected downward while the air flows up 
around the plate. The now clean air is then drawn away 
to the exhaust fan through a series of highly efficient 
eliminators designed to retain any entrained water droplets, 
and the water, now carrying the dust, falls into a collecting 
trough. 

The high efficiencies obtained with these settlers is partly 
due to the large quantity of water passing through the unit 
in relation to the air volume, a flow of over 2 gal. per 1,000 
cu.ft. per minute, or 129 gal. per hour in a small unit being 
normal. Efficiencies vary considerably with various factors, 
the nature of the dust, the dust loading, solubility, weta- 
bility, etc. The Airflo wet dust arrester has a major advan- 
tage over many other types of wet settler inasmuch as in 
spite of the large volume of water used for cleaning the 
air passing through the unit, the quantity of water actually 
required for replenishment is small even when handling 
materials that float.—Jndustrial Fan & Heater Co. Ltd. 


Sample screening 


NEW type of sample screening machine is now being 

marketed by Birtley Engineering Ltd. The design 
has been introduced to meet the need for a compact, high 
capacity unit for the grading of bulk samples in prepara- 
tion rooms and laboratories. A single screening surface is 
employed, incorporating four screen plates of the sizing 
required, through which the graded product passes to 
detachable and transportable containers positioned under 
the machine.—Birtley Engineering, Ltd. 


Flexible hose 


RECENT development in the flexible hose industry 
may soon replace, in many fields, the conventional 
rubber and metallic flexible hose. 
P.T.F.E. (Polytetrafluoroethylene) is in many respects 
a remarkable material which has for a number of years 
been confined to a relatively small variety of specialised 
and expensive applications—mainly in the aircraft indus- 
try—where safety is of prime importance. Its advent into 
the everyday commercial field of flexibles is of interest, 
because P.T.F.E. has many outstanding characteristics to 
offer which far outrival the existing concept of a flexible 
hose. 
Despite its lightweight construction, P.T.F.E. will out- 
live conventional metallic and special rubber hoses, even 
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under the most arduous flexing duties. It posses an 
extremely small bending radii (1 in. on the 4-in. bore tube 
and 4 in. on the 4-in. bore tube) and is able to a sorb 
misalignment not previously possible with metallic | .oses 
where the ever present danger of metal fatigue may give 
rise to early failure. 

With an extremely low co-efficient of friction, » hich 
means that it is virtually self-lubricating, P.T.F.E. ‘ube 
provides for a rapid and smooth evacuation of the con- 
veyant. This low frictional resistance and its smooth »ore 
obviates turbulences and logging which sometimes ovcur 
with corrugated pattern hoses. 

On certain steam presses, P.T.F.E. flexible tubing has 
achieved well over a million and a quarter movements 
and the assembly has been unmarked and still fit for furiher 
service. Thus a working life in the order of three to 
five years is quite possible and a considerable saving in 
repair cost and maintenance time is really tremendous 
William Rose Ltd. 


Bench mounted grinder 


NEW air operated grinder for mounting on work 

benches, known as the 319M, has a 6-in. diameter 
wheel with a width of 1 in. and a free operating speed of 
3,600 r.p.m. The total height of the unit is 74 in. and 
the weight, including the guard, is 15} Ib. The air inlet 
connection is threaded 4-in. male B.S.P. 

Power for the tool is developed by a vane type motor, 
particular features of which are the constant speed 
governor which maintains the wheel at the most efficient 
cutting speed from no load to full load and eliminates the 
possibility of over-speed when running free. A _ heavy 
valve spring and loose fitting valve prevents the valve from 
being jammed by foreign matter and a neoprene ‘O’ ring 
gives a-leakproof valve seal. 

While the drilled baseplate on which the grinder is 
mounted makes it particularly suitable for attaching to 
portable compressors for the maintenance of tools, such 
as the touching up of drill steels, breaker points, etc., it will 
also find a wide general application where there are 
occasional bench grinding tasks and where a supply of 
compressed air is to hand.—Consolidated Pneumatic Too! 
Co. Ltd. 


Belt weighing machine 


HE new SV. Weightometer belt weighing machine will 

fit to horizontal or inclined conveyors equipped with 
either flat or troughed idlers, and will totalise the weight of 
material passing over the conveyor. 

The heart of the Weightometer is an ingeniously designed 
mechanical integrator which continuously multiplies two 
varying quantities; the ever varying load on the conveyor: 
and the slightly varying belt speed of the conveyor. The 
speed of any conveyor, though usually considered con 
stant, does in fact vary slightly with the load. In weighing. 
unless these conditions are taken into consideration, final 
results will be erroneous. 

All types of instrumentation can be supplied with the 
machine, both electronic and pneumatic, and the weight 
recorder can be at a remote position if required. 

Its advantages lie in the ability of the unit to be fitted 
to existing conveyors with a minimum of modification to 
the structure, together with simplicity of design and low 
headroom requirements. The accuracy of the SV. Weighto- 
meter is +4% of the true weight passed when the conveyor 
is operating at full load conditions.—Merrick Scale Manu 
facturing Co. Ltd. 





Two stage compressor 


y TOW available, of British manufacture, is the Joy- 
| \ Sullivan WN.112 two stage V-vertical stationary 
compressor, which is being produced by the _recently- 
formed Air Power Division of the company. 

Already a popular and well-tried machine in the U.S.A. 
sid other parts of the world, the WN.112 provides mini- 
mum adjustment and maintenance, high overall efficiency, 

ng service life and compactness for small foundation. 
Four variations of the compressor will be available, offer- 
ing a choice of capacity from 400-850 cu.ft. per minute free 
air delivered. Operating at the relatively low speed of 
600 r.p.m., they provide a delivery pressure of up to 
125 Ib. p.s.i. 

The V-vertical construction of the WN.112 means that 
it requires very little floor space. A flange-mounted motor 
helps to keep space requirements down. Installation is 
simple and no involved piping is required. 

The main frame of the compressor is semi-steel, 
machined on the bottom and fitted with levelling screws to 
ensure accurate erection. The entire crank-case is fully 
enclosed and dustproof, while side openings with oil-tight 
removable covers give easy access to crosshead pin and 
crank pin boxes. The centre line of the pistons is inside 
the frame keeping the reciprocating force inside the frame, 
thus reducing stress.—Joy-Sullivan, Ltd. 


Deep drawing oil 


COMBINATION of chlorinated oils for drawing 
A\ tasintess steel has been introduced which extends the 
range of lubricants used in drawing and pressing processes 
on stainless steel. The new product is sold under the 
reference No. ORPI-L.484 and is available in several 
grades.—The Orcene Co. Ltd. 
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Centrifugal pump 


ESIGNED specifically for applications where low 
quantities are required against high pressures, a new 
high-speed, multi-stage, centrifugal pump extends an 
already wide range of rotodynamic pumps. The pump is 
particularly suitable for boiler feed work, water supply 
boosting, spray plant work, etc. 
The new pump, with 2-in. dia. discharge and 24-in. dia 


suction branches, is available at speeds from 2,000 to 2,900 
r.p.m. and in stages from two to ten. The volumes obtain- 
able at the former speed are from 2,400 gal. per hour 
(116 ft. head—two stages) up to 8,400 gal. per hour (68 ft. 
head—two stages), and with these volumes with ten stages, 
the heads achieved are 580 ft. and 340 ft. respectively. The 
volumes obtainable at 2,900 r.p.m. are 3,600 gal. per hour 
(244 ft. head—two stages) up to 9,600 gal. per hour (194 ft. 
head—two stages) and with these volumes with ten stages, 
the heads achieved are 1,220 ft. and 970 ft. respectively 
The complete range of duties is available from the manu- 
facturers—Lee, Howl & Co. Ltd. 


Luxury refrigerator 


EW to the Electrolux range of refrigerators for 1960 
Nis the 5-cu.ft. luxury model L.50, which provides 
10 sq. ft. of shelf area, a full width frozen food compart- 
ment, three door shelves for bottles and small packages, 
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special butter and cheese compartments, a cold tray, an 
interior light and a lockable door handle. 

The full-width frozen food compartment is fitted with a 
blue tinted translucent plastic door and is equipped with 
three ice trays to provide a total of 54 cubes of ice at each 
filling. The door storage shelves of blue, translucent plastic 
are easy to remove for cleaning; the top shelf can be used 
aS an egg rack and the centre shelf is adjustable in height to 
make room for the storage of tall bottles. Covered com- 
partments at the top of the door give ample storage space 
for butter and cheese. 

To keep fruit and salad vegetables fresh and crisp, the 
L.50 has a large covered vegetable drawer. It is supplied 
with a set of food containers, and there is a large cold tray 
for storing uncooked fish and meat. 

Sturdily built, it has a cabinet exterior of high-gloss 
enamelled steel and the easy-to-clean interior is made of 
porcelain, enamelled in ice blue. There are four storage 
shelves and cabinets are available in either white or cream. 

Electrolux Ltd. 


Trade publication 


WO new publications by Allis-Chalmers describe their 

HD16 and HD21 crawler tractors. The former is avail- 
able in two alternative models, a 150-net engine h.p. (diesel 
powered), fitted with a hydraulic torque convertor, or a 
18-net engine h.p. (diesel powered), fitted with a dual range 
constant mesh transmission. The latter, the HD21. is 
engined by a 225 h.p. turbo-charged diesel, fitted with a 
hydraulic torque converter drive. 

Each model is described in some detail and salient points 
are brought out in interesting illustrations, together with 
the ancillary accessories available for special tasks. The 
models are extremely sturdy in construction and capable of 
standing up to very hard work.—Mackay Industrial Equip- 
ment Ltd. 


Circulating pump 


HE past few years have seen the introduction a 
[p= of circulating pumps for small central he: ing 
installations, either imported or manufactured under lic 
from foreign firms. 

A pump designed and manufactured in England is 
being marketed under the trade mark Mopump. The 
accelerator is the Daxel Mopump. The Daxel incorpo: 
the accepted glandless construction of this type of acc-le 
rator, and it is interesting to see a number of origin: 
design features not encountered in other makes at pre 
on the market. 

The first, and most important feature, is the n 
method by which the motor stator is free to oscillate abot 
its own axis. Any electrical vibration in the motor un 
is absorbed by tortional oscillation. 

Secondly, a filter is fitted as an integral part of the pump 
While this is not new in pump design, it is significant that 
the Daxel arrangement filters all the water before enter 
ing the pump, thus preventing harmful grit and impurities 
from entering any part of the pump. 

The extreme compactness of the Daxel is another 
remarkable feature. It is claimed that its size, 44 in. dia 


by 84 in. overall, makes it the smallest circulator of its type 


on the market. The weight of the whole unit is 154 Ib. 
and it requires no special means of support for the piping 
Attractively finished in smooth, easy-to-clean enamel, the 
Daxel will blend with the general scheme of any installa 
tion.—Rhodes, Brydon & Youatt, Ltd. 


* * * 


In last week’s report of the Baird & Tatlock exhibits ai 
the Physical Society exhibition, we erroneously used the 
word ‘expensive’ in relation to their Analmatic auto 
titrator instead of ‘inexpensive. This was an error in 
transcription, and we apologise for the inaccuracy. 
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Development coke gasifier may lower 
the capital costs 


PRESSURISED coke gasifier is being developed at Leatherhead by 
the gasifier division of Constructors John Brown Ltd., as part of Ministry 
of Power investigations into more efficient and economical means of produc- 


ing gas from run-of-mine coal. 

The fixed-bed continuous gasification 
system is characterised by the fact that 
sit combines a high operating temperature 
with a high pressure. At present the 
development gasifier is operating at 
pressures of up to 8 atmospheres abso- 
lute, although it is anticipated that in 
time gasifiers of this type will be capable 
of working at pressures of up to 31 
itmospheres 


Synthesis gas 


In the gasifier, coke, which is used to 
ivoid problems arising from the volatile 
constituents of coal, is reacted with a 
mixture of oxygen and superheated steam 
to produce ‘synthesis gas, a carbon 
monoxide/hydrogen mixture which is a 
suitable basis for the synthesis of hydro- 
carbon fuels. 

It is expected that a production gasifier 
of this type would be able to generate 
synthesis gas at a substantially lower cost 
than is possible using current methods. 
When this ideal is realised, the gasifier’s 
ability to convert all types of mined coal, 
together with its low gas cost, will make 
it attractive as a means of supplying 
town gas and of making synthetic fuels 
and chemicals. 

So far as town gas supply is concerned, 
the potential lowering of capital costs 
is an attractive possibility. The need for 
low pressure storage would be 
diminished, and the number and size of 
gas production units considerably re- 
duced. The area occupied by such a 
gasification plant would be comparatively 
small, decreasing land costs and reduc- 
ing the extent of service installations. 


Quench chamber 


Coke is *lock-hoppered’ into the top 
of the gasifier, and the residual molten 
ash after gasification flows from the base 
of the vessel into a quench chamber with- 
in the pressure shell, at a temperature in 
the region of 1,500°C. 

A major development problem has 
been the maintenance of a continuous 
flow of molten ash from the gasifier, and 
its removal from the pressure shell. 

After a number of trials, a hydraulic 
method has been devised which involves 
quenching the molten slag in a water 
bath inside the pressure shell; the re- 
sultant frit, suspended in the water, is 
discharged under its own pressure to a 
collecting hopper. Here the frit is re- 
tained and the water drains away to a 
re-circulation system. 

A proportion of the frit. however. 


Continued on p. 248. 












































The gasifier being prepared for a trial run. 





AMERICAN SUGGESTS PLANS FOR NEW 
ISRAELI PETROCHEMICAL INDUSTRY 


A MERICAN expert and investor, Mr. 
Virgil Stark, president of 12 Euro- 
pean and American companies working 
in the gas and petrochemical fields, is 
to send experts to Israel to work out the 
details of a new plan for building an 
integrated petrochemical industry there. 

He made two suggestions to the 
Minister of Commerce and Industry. 
The first calls for using the gas dis- 
covered at Rosh Zohar directly in homes 
and industrial plants. 
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According to the second plan, Mr 
Stark is willing to build an integrated 
petrochemical industry in Haifa port o1 
in the port of Ashdod. His plan is based 
on the possibility of using different kinds 
of refined petroleum products, thus 
enabling the plant to use the cheapest 
raw material available from time to time 
on the world market. The plant would 
produce a large range of petrochemical 
products now largely bought abroad at 
high prices. 
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Gas industry will 
fade out, says 
Scots councillor 


REENOCK (Scotland) Town Coun- 

cil has decided that a group of old 
people’s houses which it is building 
should have both gas and electricity. 
Urging that the houses should be all- 
electric, Bailie J. Reynolds said that the 
gas industry was dying, and in from ten 
to 15 years time would be ‘as extinct as 
the dodo.’ 

Councillor D. L. Boyd said there were 
two faults in Bailie Reynolds’s argument. 
It was a fact that old people were set 
in their ways and were simply terrified 
it the thought of changing from a gas 
to an electric cooker. To operate an 
electric cooker satisfactorily a person 
had to buy a completely new set of cook- 
ng utensils. Old people were not always 
in a position to do this. 

Footnote — Bailie Reynolds is an 
electrician. 


Ex-D.S.1.R chief 
to give lectures 


HREE lectures on ‘The Fuel and 

Power Industries and National Pros- 
perity’ will be delivered by Dr. Albert 
Parker, C.B.E., lately director of research, 
Department of Scientific and Industrial 
Research, on February 15, 22 and 29 in 
London. 

The lectures will be on (1) world and 
national energy resources, (2) production 
ind treatment of coals and oils, and (3) 
natural and manufactured gas. 

Applications for tickets should be 
iddressed to the Secretary, Royal 
Society of Arts, John Adam _ Street. 
Adelphi. London, W.C.2. 
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Pressurised gasifier under 


remains suspended in the re-circulated 
water, which has to be reintroduced into 
the slag receiver against a pressure of 
about 100 p.s.i. Under these pressure 
conditions the suspended particles are 
exceptionally abrasive and it was there- 
fore decided to install a Megator type 
GK3 pump set operating at a working 
pressure of about 130 p.s.i. with a capa- 
city of 5,000 gal. an hour. 

At the high operating temperatures in 
the gasifier, cooling is a matter of con- 
siderable importance. To provide this 
cooling service two Megator type K3 
pumps have been installed as main and 
standby units. Injection of a make-up 
of cold water is accomplished by a set 
of three Megator M16 pumps each with 
a capacity of 900 gal. per hour. Each 
draws cold water from the storage tanks 
and injects into the high pressure cooling 
system. Normally only two of these 
pumps are in operation, the third being 
brought into use under extreme 
conditions 


SIR HENRY TOURS 
EAST MIDLANDS 


Sir Henry Jones signing the visitors’ 
book at the new Housing Centre in 
Leicester during his tour of the East 
Midlands Gas Board area. Sir 





Henry, recently appointed Chair- 
man of the Gas Council, was the 
first chairman of the E.M.G.B., 
from 1949-52. In the picture with 
him is Mr. J. Corrigan, Sales and 
Service Manager, Leicester and 
Northants Division. 


ee 


Memorial plaque ceremony 


A memorial plaque to Mr. W. A. 
Metherell was unveiled by Mr. J. Allen. 
joint Managing Director of Sidney Flavel 
& Co. Ltd., Mr. Metherell’s former em- 
ployers. Mr. Metherell died last year. 
aged 60. 

This plaque was the first to be pur- 
chased under a new scheme, whereby 
anyone who has shown a high standard 
of membership of the social activities of 
the company may be remembered. 


The pump house of the gasifier. 


BRADFORD EXTE?D )s 
SMOKELESS ZO? &§ 


A SMOKE control order now con 
firmed by the Ministry of | alth 
comes into operation on October in 
respect of some 600 acres in the _ ittle 
Horton area of Bradford, extendir the 
central area zone as a wedge tc the 
south-west between Manchester —.oad 
and Great Horton Road and coy. ring 
7,284 dwellings. 

Bradford City Council has also a: ‘ced 
in principle to the making of fu:ther 
order to extend the wedge further south 
bringing in 465 acres and 5,064 dweli.ags 
The detailed survey work of the proper 
ties in this area has just been completed 

In addition, work has commenced on 
preparing a third order which will carry 
the wedge to the city boundary. 


CATHODIC PROTECTION 
CONTRACT AWARD 


The cathodic protection division ot 
Metal & Pipeline Endurance Ltd 
(MAPEL) has the contract for protecting 
a number of East Midlands Gas Board 
mains from corrosion, including 43 miles 
of 12-in. and 8-in. diameter steel pipe in 
the Lincolnshire part of the integration 
gas main, as well as ten miles of 27-in 
diameter in the Derby area, 11 miles of 
12-in. diameter near Nottingham, five 
miles of 18-in. and 12-in. diameter near 
Leicester, and others. 


Yorkshire Juniors 


‘Courses for District Personnel, b\ 
Mr. J. E. O’Brien, main-laying instructo: 
North Eastern Gas Board, and ‘A 
Method of Simplified Heat Control of 
I.V.C. Settings, by Mr. J. Smith, of Carr 
Houseworks, East Midlands Gas Board. 
were presented at a Yorkshire Junior Gas 
Association short paper meeting. 


development—from p. 247 


On the extreme left are the two Megator type K- 


pumps which circulate water containing particles of highly abrasive coke frit at 106 


p.s.i.g. through the main cooling system. 


The three pumps to the right of these ar 


Vegator type M16’s which inject cold water into the cooling system to maintain its 
temperature. 
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Mr. COLIN SMETTEM has been ap- 
pointed Commercial Manager of the 
North Western Gas Board’s largest unit, 
the Mersey 
Group, which 
serves 450,200 
customers in the 
Liverpool and 
Wirral areas | 
and is respon- 
sible for a 
quarter of the 
entire gas sup- 
ply in the North 
West. Mr. 
Smettem will 
take over the 
appointment on May 1| in succession to 
Mr. FRANK FISHER who has held the 
post since the Mersey Group was 
formed in October. Mr. Fisher was due 
to retire at the year-end, but agreed to 
continue until his successor had been 
appointed and had taken up office. Mr. 
Smettem’s new post is the first in the 
North West to embrace responsibility 
for all group sales of gas (domestic, com- 
mercial, and industrial), all coke sales, 








MR. COLIN SMETTEM 


appliance sales, and all supporting tech- 
nical services, including the Industrial 
Gas Development Centre at Liverpool. 
Elsewhere in the Board’s group organi- 
sation responsibility for the different 
categories of sales and for the technical 
services behind them is divided among 
different executives, and comes within 
single purview only by the group general 
manager concerned. Mr. Smettem joined 
the Board at its formation in May, 1949, 
as assistant secretary and six months 
later was appointed board solicitor. 
Three years ago he was selected to attend 
a three-months course at the Adminis- 
trative Staff College, Henley-on-Thames. 
Two years ago he was seconded to study 
practical management as assistant to the 
late Mr. J. G. O. Drake, General Man- 
ager of the Liverpool Group. On Mr. 
Drake’s sudden death he was appointed 
assistant general manager to MR. JAcK 
CASTLE, in charge of the Wirral Group 
under Mr. Castle’s direction and later, 
when the Liverpool and Wirral groups 
were amalgamated to form the Mersey 
Group under Mr. Castle’s management. 
as Mr. Castle’s assistant in Liverpool. 





Mr. E. P. CoLLins, Advertising Mana- 
ger of the Morgan Crucible Co., Ltd., 
and its associate companies has recently 
been elected Honorary Secretary of the 
Incorporated Advertising Managers Asso- 
ciation. Mr. Collins has been a member 
of the Society for 13 years and was 
recently awarded a fellowship for his 
services to advertising and to the Asso- 
ciation. 


Mr. RICHARD MILES, who had been 
chairman of the company for ten years, 
and managing director for 25 years, of 
Head Wrightson & Co. Ltd., has retired. 
He remains on the board of the parent 
company. SiR JOHN WRIGHTSON, vice- 
chairman and managing director for the 
last ten years, has been appointed to 
succeed him as Chairman and Managing 
Director. 


Mr. F,. W. TOMLINSON, Managing 
Director of Pyrotenax Ltd., Mr. J. M. 
WILLEY, Director and General Manager 
of Murex Welding Processes Ltd., and 
Mr. P. S. BRYANT of Murex Ltd., have 
been appointed to the board of Murex 
Ltd. Mr. Tomlinson has also been 
appointed to the board of Murex Weld- 
ing Processes Ltd., Waltham Cross. 


Mr. E. JACKSON retired recently as 
London manager of Erskine, Heap & Co. 
Ltd., after 40 years’ service in that posi- 
tion. He is to retain his directorship of 
the company. Mr. E. W. BATHO was 
appointed his successor. 


Mr. P. P. MacD1arMip has resigned 
from the Board of United Gas Industries 
Ltd. 


Mr. Percy Davies, after 50 years’ ser- 
vice with Meters Ltd., has retired. Mr. 
Davies commenced duties as office boy 
in 1909 with the Sawer & Purves branch, 
starting on the road in 1922. Since that 
time he has been a well-known and 
colourful personality within the industry 


SiR OWEN WANSBROUGH-JONES K.B.E., 
c.B., has been appointed a director of the 


British Oxygen Co. Ltd. 


Electrolux form 
a es e 
division 

A NEW sales division has been 
formed by Electrolux Ltd. to 

cover the South Wales area. The 

divisional offices are at 60, Newport 

Road, Cardiff (Tel. Cardiff 30846). 

The Manager of the new division 
is Mr. Davip F. IRELAND, M.c., for- 
merly deputy divisional manger of 
Electrolux Ltd.’s Western division. 
His Deputy Divisional Manager is 
Mr. Percy A. Bates, formerly an 
area manager in the company’s 
Western division, who joined Elec- 
trolux in 1954. 

Mr. Ireland, who is age 41, joined 
Electrolux in 1953 as an area mana- 
ger in its Western division and was 
promoted to a deputy divisional 
manager in 1956. Before joining 
the company he was a metallurgical 
chemist in the steel industry. 
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Mr. RUNE LEMNER, manager of the 
marketing department of Atlas Copco 
AB, Stockholm, was one of the pas- 
sengers in the Turkish air disaster on 
January 19. Mr. Lemner flew from 
Stockholm to make a survey of the sales 
activities of the Atlas Copco organisa- 
tion throughout the Middle East, with 
a view to further expansion of the com- 
pany’s activities. Born in Stockholm in 
1918, Mr. Lemner joined the company in 
1943 as a sales engineer. In July, 1945, 
he became sales service engineer in 
Buenos Aires. A transfer to the group’s 
Peruvian company followed in September 
1950, and he was appointed managing 
director of that company in 1953. His 
services in South America did much to 
consolidate the interests of the Atlas 
Copco’ organisation in the Latin 
American market. He leaves a widow 
and three small daughters. 


W) 
Ui, 


Vidi 





February 11.—THE Society oF INSTRU- 
MENT TECHNOLOGY: Manson House. 
26, Portland Place, London, W.1 
Control and data processing sections. 
‘Measurement, Automatic Control. 
and Data Reduction as Applied to a 
Cyclic Plant, by T. A. Lucas 
6.30 p.m. 

February 12.—CoKkE OVEN MANAGERS’ 
ASSOCIATION (SOUTHERN SECTION): 
Park Hotel, Park Place, Cardiff 
‘Recent Research on Foundry Coke.’ 
by J. P. Graham. 

February 12.—MIDLAND SECTION I.G.E. 
College of Technology, Gosta Green, 
Birmingham. Spring meeting includ- 
ing paper entitled ‘The Operation of 
the Grid Systems in the Northern and 
Southern Production Regions of the 
East Midlands Gas Board,’ by C. E 
Mills, A. **". Elliott and G. H. Potter 
2.30 p.m. 

February 13.—YORKSHIRE JUNIORS : 
Bradford. *Gas Production, by B 
Thorpe. 

February 16.—LONDON AND SOUTHERN 
SeEcTION I1.G.E.: Junior Institution of 
Engineers, Pepys House, 14, Rocheste: 
Row, London, S.W.1. ‘Sales and 
Service, by J. L. Wilson, of the 
Eastern Gas Board. 2.40 p.m. 

February 16—WaLES AND MONMOUTH- 
SHIRE JuNIoRS: Chepstow. ‘ Training 
Matters’ by B. Wilson, Distribution 
Training Officer, Wales Gas Board. 





Long service awards 


Gold wristlet watches to mark 25 
years continuous service were presented 
to a further five members of the 
Meltham Silica Firebrick Co. Ltd.. 
during the company’s Christmas activi- 
ties. The recipients were Mr. G. H. 
Johnston, General Manager, Mr. F 
Moorhouse, Mr. G. Crompton, Mr. A 
Foster and Mr. J. E. Pickles. 





| 
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THE VALVE IS THE 
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PARALLEL-SLIDE VALVE 


ONE OF HOPKINSONS’ SMALL BRONZE VALVES 


Here is a general purpose valve of proven reliability 
available at low cost. Built to the high standard: 
of design and manufacture that typifies 
HOPKINSONS’ valves it gives ease of operation 
and maintenance of fluid-tightness over long 
periods without the need for wedging action. 


WHEN THE FLOW IS IN ONE DIRECTION 
only HOPKINSONS’ quick-opening bronze Link 
valve is the answer. 


HOPKINSONS LIMITED - HUDDERSFIELD 


LONDON OFFICE: 34 NORFOLK SVaREV : STRAND: W.C.2 


HVIOS 


2” CAPACITY 


« 


R. N. Le FEVRE, M.B.E. 
M_Inst.Gas E., A.M.1.Mech.E. 


STAFFA 53: 
OF GAS FITTING 
STA 


Completely covers the theory and 
practice of Gas Installation Work and 
the Servicing of Appliances and Equip- 
ment — a _ possession essential for 
Students, Sales and Service, Distri- 
bution and Fittings Personnel. 





Crown 8vo - 895 pages 
666 illustrations 


Price 45 /- inc. postage 
Ready end February 


+4 
PIPE BENDERS sateen Ynsr 
All types from ey 11 BOLT cerca STREET, 
_ CHAMBERLAIN INDUSTRIES LIMITED rte e 
Member of the Chamberlain Group of Companies 
STAFFA WORKS, ARGALL AVE., LEYTON, LONDON,’E.10. Tel: LEYtonstons 3678 
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